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degree, and to permit the frequent and easy 
inspection careful operators insist on. 

The purchase of a Ford plane, therefore, is 
an investment in uninterrupted flying service 
over a period of years. Its price, capabilities, 
and structural features should be viewed from 
that standpoint. 
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C4 scratch means 
* Throw it ) 1 away/ " 




/ RIGHT Workmen do not knowffl 
how to "fix” a scratch... These J 
men, whose high technical and median- m 
ical skill is supplemented by their feel - j 
ing of personal responsibility, do not \l 
know how to remedy a defect in any llj 
finished part for a Wright engine . . 

Their only comment when a -t-JM kL: 
flaw is met is "throw it away", 

...A scratch however slight, I 
a defect visible perhaps 
through a microscope, is the 
locked door” toward which stresses in the 
metal might strain for release. 

That is why visitors to the Wright plant, 
see discarded finished parts — to the average 
eye perfect in every detail — but to the 
searching eye of a Wright inspector unfit 
for service. 

Nothing is left to chance in building 
Wright engines. Every operation is done 
by an expert in that individual field; every 
operation is inspected by another expert, 
before the completed, per- 
fected and approved 
parts are accepted for 



[assembly . . .There is no secret behind the 
[performance of Wright engines. Every 
in the Wright engine bears the Wright 
name. Every part in the Wright engine is 
as important as every other part. Every 
part in the Wright engine is the indi- 
vidual product of specialized workmen 
who know that the slightest departure 
from the highest standard may wreck 
the whole. 

Every part in the Wright engine is 
sound, solid, tested and retested, made from 
the start to be tougher than the service it 
must give, and built from rough stock to 
assembly with full knowledge of its im- 
portant function in the completed engine. 
Exactly what Wright engines will do is 
known. 

For more than a decade Wright has 
been building engines with just such care 
as this... to produce aircraft power plants 
that measure up to the highest standard of 
excellence ... an unchanging policy which 
explains Wright engine 
performance.That is why 
"more pilots fly them”. 




WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J., U. S. A. 
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Catapulting Airplanes Plumbing Troubles 


C ATAPULTING airplanes off of ocean liners has 
often been discussed, but we have to thank the 
French Line for being the first to put the idea into actual 
practice. The Liore et Oliver flying boat, which was used, 
had a total weight loaded of some three tons, which shows 
that the French have progressed far in their catapulting 
work. Conidr. Louis Demougeot, the pilot of the plane, 
and his mechanic and radio man were launched with their 
plane when the He de France was more than 400 miles 
front shore. As there was a favoring wind, the plane 
made good time and the mail carried was delivered to 
the postoffice some 16 hours ahead of the time it would 
have been delivered had it made the complete crossing 
by steamer. 

' The achievement in itself is very worth while, but there 
are considerably greater possibilities in store. The course 
of most trans-Atlantic liners skirts the Irish coast and 
comes within a few hundred miles of the coast of New- 
foundland. The Irish coast is a day's sail front the 
French coast, and whatever is subtracted from this by the 
use of a plane is just so much extra time saved. New- 
foundland is two days' sail from New York, but it is 
within easy flying distance. With flying fields or seaplane 
bases established in Newfoundland and on the Irish coast 
a saving of nearly a day and a half could be made on the 
west-east trip and a saving of nearly two days on the 

The problem of flying from land to boat is much more 
difficult. Not only must the pilot of the plane find a very 
small spot in a very large ocean, but weather reporting is 
much more difficult at sea than on land, especially when 
there are local patches of fog existing. Then there is the 
problem of what the pilot would do when he got to the 
steamer. Under certain conditions the steamer could 
swing broadside to the wind and create a lee with smooth 
enough water so that the plane could land. However, 
this method would not always be practicable. Of course 
it would always be possible to drop the mail in water 
tight bags to be picked up by the steamer, or to have the 
mail bags caught by some sort of an attachment fitted to 
the steamer. Still, neither of these two methods would 
be entirely satisfactory, as it would mean that the plane 
that would have to return empty. 

Some day these problems may be solved and when that 
time comes the mail will only travel by boat some seven 
or eight hundred miles of the eighteen hundred mile stretch 
between the coast of Newfoundland and the coast of Ire- 
land. Thanks to the work done by our navy in the devel- 
opment of the catapult, and to the initiative of the French 
Line, a new field of possibilities has been opened to the 
aeronautical industry. 


A S a continuation of Atlantic flight attempts seem to 
be inevitable, one might as well take advantage of 
the situation and draw such conclusion as may be derived 
from analyzing the causes for the failure of the flights. 
Courtney's flight, Francos’ flight and the Polish flight 
were all three terminated by what is popularly known as 
"plumbing" trouble. In none of the instances cited was 
there any failure in the engines, but in all three cases the 
engines stopped through failure of the feed lines. The 
failure of Franco's four-enginer Domicr plane was the 
most striking. Apparently all four engines quit at so 
nearly the same time that a hasty descent from a low alti- 
tude had to be made and the plane was very badly dam- 
aged. On investigation it was found that the gasolene 
pumping system had failed and apparently even the best 
of engines will not run without gasoline. It would seem 
as if this should have been realized before and that an in- 
dependent pumping system should have been in operation 
for each engine. Working out a system where each engine 
is independent of the other, yet at the same time can 
use the gsaoline of any other engine is not as simple as 
it sounds, but it certainly can be worked out. 

In the case of the Polish fliers the oil system failed, but 
as the plane was wrecked it may be hard to ascertain 
exactly what happened. Apparently the failure was not 
in the pumping system but in the piping system, as there 
was an evident and large leakage of oil. In the case of 
Captain Courtney the failure was due to the breaking of 
the main gasoline feed line. Evidently either the ma- 
terial used was faulty, or. what is more likely, it was so 
supported that it was subject to excessive strain and that 
failure was merely a question of time. In either case the 
danger of running gasoline lines through spaces enclosed 
by cowling and close to the exhaust was demonstrated. 

The arrangement of feed lines is not an exact science 
and the stresses involved are not as calculable as those on 
a wing or crankshaft, but none the less, it would seem as 
if enough experience had been gathered to prevent so 
many failures from such causes. Of course, all the planes 
in question were in a sense experimental and the particu- 
lar installation had not been tested in the tens of thou- 
sands of miles of flying which standard types run up. It is 
evident, however, that the arrangement of the feed lines, 
especially for the new types of engines which are being 
brought out, is a matter which requires the greatest care, 
and it should not be left to the shop mechanic or even to 
most plane designers. To the flier the failure of a feed 
line is just as serious as the failure of a crankshaft, and 
if engine manufacturers care about the reputation of their 
product they should check carefully with the plane manu- 
facturer the details of the engine accessories. 


Spot Welding of Aluminum 
and Its Alloys 


By W. M. Dunlap 


T HE question of spot welding aluminum has been 
quite extensively studied in the laboratories of 
the Aluminum Company of America. Early in this 
study, it was necessary to determine what was to be con- 

parison. It was found true, and our experience has been 
corroborated by the work of others on other metals, that 
the best spot weld is one which pulls out of the welded 

- ’ ’ n in Figs. 3 and 3A. 

e in 2S, the 
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further found that this method of determining quality is 
reliable as a rough test. 

Fig. 1 shows the simplest form of foot-operated spot 
welder. The die points are shown at A and the foot lever 
at B. A compression spring and adjusting nut for con- 
trolling the mechanical pressure applied to the work be- 
tween the electrodes during the process of welding is 
shown at C. An automatic electric switch, not shown in 
this view, is opposite to D. The regulator switch for ad- 
justing the secondary voltage and current is shown at E. 
The electrode horns are water cooled, the cooling ducts 
being connected by a rubber hose, shown at F. 

Machines With Automatic Timers Best 


On this type of machine the time of current application 
is regulated by the speed with which the foot treadle is 
depressed. Welding machines equipped with automatic 
timing devices are more satisfactory for spot welding 
aluminum. 

An important difference between the spot welding of 
aluminum and steel is the readiness of copper to alloy 
with aluminum. When plain copper electrodes are used, 
the points are very soon coated with a layer of copper- 
aluminum alloy. When the electrode points become thus 
coated the quality of the welds is very poor and there is 
very great danger of burning a hole in the sheet, due to 
arcing. It is thus necessary to clean the copper electrode 
points with a file, or with emery cloth, quite frequently. 

This, of course, means that the operator must spend a 
considerable part of his time cleaning electrodes. A recent 
development on which a patent has been applied for, con- 
sists in having chromium on the contact surfaces of the 
electrodes. The copper tips may be plated with chromium, 
or a piece of chromium rod may be inserted in the tip. 
With such tips, it is regular production experience to 
obtain from 1,800 to 2,300 spots on light gauge 2S and 
3S sheet, without redressing and replating. 


The size and shape of the electrode tip is important. 
The diameter of the contact surface should be between 
and Jfi in., the larger dimension being for thicker 
sheet. The contact surface of the electrode should be 
slightly rounded, as shown in Fig. 2. This requirement 
is particularly important when welding very thin sheet. 
The purpose of using a rounded welding tip is to produce 
a spot which is uniform in shape and quality. The 



Fig. 1. Foot operated spot welder. Letter designations 
referred to in text matter. 

rounded tips produce a dished spot in the sheet, but if 
the current density and mechanical pressure are correct, 
the depression is not deep enough to be objectionable. 
It has been claimed that electrodes with hemispherical 
tips, as shown in Fig. 2A, will automatically reduce the 
current density as the electrode sinks into the metal, and 
thus prevent excessive melting. This expedient seems of 
dubious merit and carries the disadvantage of producing 
a deeper indentation than desirable. However, it has been 
found that the welding of very thin gauge sheet measur- 
ing from 0.010 in. to 0.020 in. thick, which is very diffi- 
cult with flat-tipped electrodes, can be readily performed 
with rounded tips. 

When flat-pointed, conical tips, such as are shown in 
Fig. 2B, are used, it is very difficult to prevent eccentric 
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contact between the tips and the sheet, which causes a 
concentration of the current at one point and results in 
an uneven spot. Flat-pointed conical tips will give excel- 
lent results on stock 0.05 in. or greater in thickness, but 
the two contact surfaces of the electrodes must be abso- 
lutely parallel at the instant of contact when making the 
spot. A very satisfactory method of determining whether 
the electrodes are in perfect alignment is to place a piece 



| 

. 


Figs. 2, 2 A, 2 B. Fig. 2 is a cross- 
section drawing of a water cooled 
electrode and welding tip. Fig. 2 A 
shows a hemispherical lip. Fig. 2 B 
is a cross-section drawing of a flat 
pointed conical electrode tip. 


of polished metal between the tips, apply the foot pres- 
sure, and rotate the sheet through about one-fourth of a 
turn. If this leaves a mark showing concentric circles 
with a center at the middle of the tip the electrodes are 
properly adjusted; but if the rnark is off center and 
irregular, the relative positions of the electrodes must be 
altered or their tips ground by rotating a file between 
them with the foot pressure on until the adjustment is 
correct. Of course, chromium plated tips must not be 
ground or filed. 

Occasionally it is necessary to have the minimum inden- 
tation on one surface. This can be accomplished by using 
an electrode with a flat tip slightly larger in diameter on 
that side of the joint. However, the spots made in this 
manner will usually not Ire as uniformly good as when 
both electrode tips are of equal size and slightly rounded. 
Due to the greater current density required with alumi- 
num, the electrodes should be water-cooled and this 
water-cooling should be extended to within one-half inch 
of the contact surfaces of the tips. 

As a result of the greater electrical conductivity of 
aluminum as compared to steel, higher current densities 
are necessary. Consequently, for spot welding aluminum, 
a machine of larger capacity must be employed than is 
required in the case of sheet steel of equal thickness. The 
principal variables requiring control are the mechanical 
pressure exerted by the electrodes upon the joint, the cur- 
rent density, and the time of current passage. 

The general scheme to follow in setting up the machine 
for a certain job is to first reduce the mechanicaj pressure 
and current density to a point below that at which a spot 
will form and then to increase the current density. If 
"spitting” or arcing is observed, insufficient mechanical 
pressure is indicated. The lowest value for current den- 
sity and mechanical pressure that will produce a good spot 
should always be used. A few trials consisting of pulling 
apart sample welds will ascertain the most suitable setting. 
A satisfactory weld in aluminum is one in which the spot 
will tear out of one sheet, rather than one in which the 
two pieces of sheet merely pull apart through the spot. 

Figs. 3 and 3A illustrate the failure of good spots. 

No fixed values of current, pressure and time for spot 


591 

welding different gauges of sheet of the various aluminum 
alloys can be given. By varying the time and pressure, it 
will be found that the limiting values for the current 
cover a wide range. Judicious adjustment of each of the 
three variables, time, current and pressure, will allow of 
making a satisfactory spot weld under circumstances 
which ordinarily scan most unfavorable. In working out 
the conditions for spot welding a particular thickness of 
metal, the best rule to follow is to employ as high a cur- 
rent and as low a pressure as is possible without danger 
of arcing. The values of the current across the electrodes 
and the mechanical pressure recorded are only approxi- 
mate. They are merely intended to give some idea of the 


requin 


:s for a particular gauge of sheet. 


7500 95 

0.100 in. 8100 100 

Most metals are most easily welded when in the stage 
of plasticity lying between the molten and solid states, 
hence those metals which remain plastic the longest while 
cooling are the easiest to weld, and vice versa. In order 
to be welded, the metal must tend to flow at some critical 
temperature, so that it will cohere when pressure is ap- 
olied. Aluminum is one of the few metals that does not 
become plastic until its melting temperatures are closely 
approached. Therefore welding conditions must be very 
closely controlled. Aluminum must be welded almost in- 
stantly in order to secure the desired kind of welded joint. 
The reason for this is that oxidation takes place if the 
heating is applied over any appreciable length of time. 



Fig. 3. Spot weld in 0.032 in. 2 SO sheet, showing four 
sheets welded together in one operation, and the nature 
of the failure when the weld is torn apart. 


By making aluminum welds practically instantaneous, the 
weld is consummated without time for oxidation. In fact, 
the quicker any kind of weld is made in any metal the 
better and stronger, the weld is likely to be. 

What has heretofore been written about spot welding 
is concerned mainly with the spot welding of steel. How- 
ever, the spot welding of aluminum has been developed 
to a stage where it is used in regular production, particu- 
larly with pure aluminum and some of its alloys. Alu- 
minum is easily welded and requires no special prepara- 
tion. The main requirement for a satisfactory weld is 
that the metal must be clean and free from dirt, or heavy 
( Continued on page 618) 
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The Travel Air 6000 


New Type Designed for Mail , Express and Passenger Carrying Is 
Powered PTith a Pf^ r ight “ PThirlwind ” Engine 


Side view of the new Travel Air transport monoplane powered with a Wright "Whirlwind" engine 


P RODUCTION was started recently by the Travel 
Air Manufacturing Co., Wichita, Kan., on the new 
cabin monoplane, Type 6000. This plane has been 
designed for general commercial transport service includ- 
ing' mail, express and passenger carrying. It is powered 
with a Wright “Whirlwind" J5-C engine developing 200 
hp. at 1800 r.p.m. 

The plane is a six place, externally braced, high wing 
type and in design and construction conforms with gen- 
eral new production practice. It has a wing span of 
48 ft. 7 in., an overall length of 30 ft. 10'/. in. and an 
overall height of 8 ft. 8J4 in. The weight of the plane 
empty is 2375 lb. and the gross weight loaded is 4000 lb. 
It has a pay load of 944 lb. Tests have shown a high 
speed of 12S m.p.h., a landing speed of 50 m.p.h., a climb 
of 700 ft. per min. at sea level and a service ceiling of 
12,000 ft. The plane has taken off fully loaded with no 
wind in 720 ft. and landed under the same conditions in 
300 ft. by use of brakes. 

As in other Travel Air models, Type 6000 has a welded 
steel tube fuselage and a wood wing structure. The wing 
is rectangular in platform and the airfoil section is the 
Gottingen 39S. Box spars consisting of spruce caps with 
mahogany plywood webs are used and the ribs have 
spruce webs, capstrips, and trusses and plywood gussets. 
The ribs are attached by means of angle blocks glued and 
nailed and weigh 15 oz. each. All fittings are of heat 
treated chrome molybdenum steel. 

Six bays are made in the internal drag bracing of the 
wing. The bay adjacent to the root and containing fuel 
tanks is braced by plywood at the top and bottom and 
all other bays are braced by double Macwhyte round 


swagged tie rods. Drag ribs are solid plywood webs with 
double spruce struts between the spars at top and bottom. 
From the leading edge to the front spar the wing is 
sheathed with duralumin. The trailing edge is formed 
of sheet duralumin and is very light and rigid. The wing 
tip is formed by a steel tube and two short ribs. The 
wing structure is linoiled and covered with Flightex 
Grade A fabric sewed through the full length of each rib. 


A rear view of the Travel Air 6000. 

Ailerons are of the frise type with wood structure and 
mounted with cast aluminum alloy hinges. Stabilizer and 
elevators are rectangular in shape and like fin and rudder 
are of steel tube construction. All control surfaces are 
fabric covered. The rudder is balanced but the elevators 
are not. The surfaces are actuated by extra flexible cable 
and aileron controls are completely inside the wing. The 
stabilizer is adjustable in flight. The wing is wired for 
landing and navigation lights and finished in Travel Air 
blue. Lift struts are steel tubes, amply faired with Balsa 
(Continued on page 616) 
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The "Super -Mailwing” 


Improved Model of Pitcairn Mailwing'' Powered with a “PThirlwind. ” 
Has High Speed of 128 M. P. H. and Lauds at 45 M. P. H. 



T HE latest and largest type of plane produced by 
Pitcairn Aviation, Inc., the “Super-Mailwing,” has 
just been completed at the Company's factory, Bryn 
Athyn, Pa., and has performed successfully in flight tests 
conducted by James G. Ray, operations manager. 

The Super-Mailwing is a modification of the Pitcairn 
Mailwing, which is now in use on eight airmail routes. It 
has the same wings, tail group and engine — Wright J-5-C 
— as the Mailwing, but has a fireproof mail compartment 
of nearly twice the capacity of the Mailwing, 40 cu. ft. 
instead of 2\'/i cu. ft., making room for 500 lb. of airmail 
of average bulk or 22,500 letters. This new and larger 
mail plane has been made necessary by the great increase 
in the volume of airmail carried throughout the country 
because of the reductions of postage rates to five cents 
for an ordinary letter weighing one ounce or less. Like 
the Mailwing, the new plane is designed primarily for mail 
and express, although on special jobs the mail compart- 
ment can be divided to make room for an open cockpit 
for two passengers, in addition to a quantity of mail. 

By moving the pilot’s cockpit back, reducing the space 
between the mail compartment and the engine and by 
making the fuselage slightly wider, the large increase in 
the capacity of the plane lias been obtained with only 
twelve inches increase in the length of the fuselage. This 
change has, in fact, enabled an even better streamline form 
for the fuselage with the result that the performance and 


Front view of the new "Supcr-Mailwing." 

maneuverability of the Super-Mailwing have proved to be 
as great as those of the Mailwing, PA-5. The high speed 
of the plane with full night flying equipment, including 
two parachute flares, landing lights, storage battery, etc., 
is 128 m.p.h. at 1950 r.p.m., while the cruising speed of 
the plane at 1700 r.p.m. is 110 m.p.h. Landing speed is 
45 m.p.h. 

The many tried and proved features of construction and 
design of the Mailwing are retained in the new plane. For 
example, the longerons and principal cross members of the 
welded steel fuselage are of square section tubing in 
accordance with long established Pitcairn practice. This 
material is one inch square in section with round corners 
and has the great advantage of materially simplifying the 
welding processes and insuring better joints ami greater 
all-round strength. No wires whatever are used in the 
fuselage structure, all bracing being by means of square 
or circular sheet tubing or tie rods welded into place. The 
fuselage is well paired over all sides with “U” section 
steel, a feature which contributes not only to performance 
hut to pilot’s visibility. It is also interesting to note that 

on a metal structure such that it will withstand the heavy 
usage of pilots getting into and out of the cockpit. 

(Continued on page 614) 


A side view of the Pitcairn "Supcr-Mailwing,” recently c omplcted by Pitcairn Aviation, Inc. 


Regarding the National 


Air Tc 


our 


By John T. Nevii.l 


HAiT did the 1928 National Air Tour prove in 
the way of airplane reliability and efficiency? 

That question has been asked this writer, and 
the writer knows the same question has been asked a num- 
ber of the pilots who flew in the Tour, as well as several 
others, who, like myself, were fortunate enough to 
accompany it. 

One of the easiest ways to answer that question is to 
recite the facts as to what the Tour accomplished in a 
physical sense. That answer is simply this : 

Approximately 1,500 hp., spread over 25 airplanes, 
transported approximately 70 men and women 6,600 mi. 
in approximately 70 hr. flying time. 

Those are the facts. Could anything better demonstrate 
the reliability and efficiency of modern American air- 
craft? Of course, one could go further with his facts and 
point out that 24 of the 25 planes completed the trying 
route and returned to the starting point with their pas- 
sengers ; that the one plane forced out was compelled to do 
so because the pilot had difficulty obtaining parts for his 
Americanized foreign engine, the only one like it in the 



John P. Wood and his "Whirlwind" powered Waco 10 
•with which he won the 1928 National Air Tour. 
tour ; that approximately one-third of the Tour route was 
over mountainous, thickly wooded country, where a safe 
landing might not easily be accomplished ; that a consider- 
able portion of it was across sun-baked desert country, 
where intense heat and "dead air” had to be overcome; 
that some of the mountainous portions necessitated an 
altitude of from 8,000 to 10,000 ft., allowing a reasonable 
margin of safety; that temperatures from those a little 
above the freezing point to that of 112 deg., experienced 
at Tucson, Ariz., were encountered during the 6,600 mi. 
flight ; that there were but 15 forced landings, one of them 
being caused by shortage of fuel, and most of the remain- 
der by minor engine difficulties; that the 25 planes (includ- 


ing the one with the foreign engine that dropped out dur- 
ing the early stages of the Tour) flew 618 plane legs out 
of a possible total of 800 plane legs on scheduled time, or 
better; that the Tour crossed 17 states, visited 32 cities 
and towns in 15 of them, stopped two days in eight of 
the cities, overnight in 12 of them, and returned to Detroit, 
the starting point, in 29 days ; that two of the planes were 
powered by 47 hp. engines, and one of those two was 
piloted by a woman ; that but two of the 25 airplanes were 
damaged to any extent during the 6,600 mi. ; and last, but 
not least (this is for the skeptics) that all of the pilots 
and passengers returned to the starting point in perfect 
health and well pleased with their adventure. 

Of the 24 planes that completed the Tour only three 
received new engines at any stage over the route. Eddie 
Stinson, flying entry number 20, installed one in Tulsa, 
Okla. ; Charlie Myers’ plane, Waco number 19, got one in 
San Antonio, and Jack Atkinson’s Monocoupe, number 
29, received one after he had been forced down between 
Wausau and Milwaukee. Strictly speaking, none of the 
“new” engines installed were new. Both the “Whirl- 
winds” placed in entries numbers 19 and 20 had been 
used for approximately 100 hr. each, and the Velie engine 
going into Atkinson’s plane had about 40 hr. against it. 

Weather Conditions Generally Good 

Weather conditions were, for the most part, favorable 
over the entire route. Except for four or five legs of 
headwind during the initial half of the Tour, and two or 
three legs of cross-winds and tailwinds, very little wind of 
any kind was encountered. Two or three very minor 
thunder and rain storms crossed the path of the touring 
planes during the 29 days of flying, none of them having 
even the slightest effect on the Tour schedule. 

Now, in a series of thumb-nail reports, witness the per- 
formances of the individual planes. 

Entry Number One was a Bellanca, model CH, mono- 
plane piloted by William S. Brock, and carrying three 
possengers. It was powered by a Wright J5ca engine. 
Brock’s figure of merit, or score for a perfectly flown leg, 
was 621.4. He flew 29 of the 32 legs on scheduled time, 
being delayed by headwinds over the legs between Ft. 
Worth and Waco and Waco and San Antonio. Like 
most of the competing pilots, Brock was late into Spring- 
field, Mo., due, chiefly, to a miscalculation of the distance 
between that city and St. Louis. The distance was esti- 
mated at 184 mi. Brock’s total score was 19,445.3 points, 
and he finished in eighth place. 

Entry Number Two, a Ford tri-motored monoplane, 
flown by Capt. Frank M. Hawks and carrying six passen- 
( Continued on page 611) 
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4 7feTimm Biplane 

Five Passenger, Cabin Piplane Designed to Seat Pilots in Open Cockpit 
Is Powered by a 260 Hp. Menasco-Salmson 


T HE Timm biplane recently completed by O. W. 
Timm Airplane Corp., Glendale, Calif., has been 
given a long series of load tests at the Oakland 
Airport. These tests are being made preliminary to an 
attempt to set a new world's endurance record. Otto 
Timm, the designer, feels that should this airplane be 
successful in surpassing the endurance records which' 
have long been held by monoplanes he will have proved 
that the biplane has not yet been outclassed as a long 
range carrier. 

Flown by Captain Roscoe Turner, who will make the 
endurance flight attempt, the Timm biplane took off with 
a load of 350 gal. of fuel after a run of 900 ft. and 
easily attained an altitude of 6200 ft. Powered with 
a Menasco-Salmson 260 hp. radial engine the high speed 
proved to be 112 m.p.h. 

Designed for High Altitude Work 

Originally designed to transport members of a Los 
Angeles hunting club to small high altitude landing fields 
in the Sierra Nevada Mountains, the Timm plane was 
designed with all calculations being based at 7000 ft. 
instead of sea level as is the custom. The cabin arrange- 
ment of the orginal design was unique in that it provided 
a semi-convertible enclosure, the rear upper half of the 
cabin fairing being demountable so that the passengers 
could change from a completely enclosed cabin to a large 
semi-open cockpit at will. The five passengers were 
seated in three wicker chairs fastened to the floor and in 
two seats built into the rear of the passenger compart- 
ment, and the two pilots placed in an open cockpit just 
forward of and above the cabin and provided with dual 
side by side control. The overall length of the fuselage 
is 31 ft. 9 in., the overall height in flying position is 11 
ft. The span of both wings is 45 ft. 

The 260 hp. nine cylinder radial Superposed Menasco- 


Salmson engine is mounted on a conventional steel tube 
detachable structure that is fastened to the fuselage with 
four bolts. The engine has been carefully cowled, the 
cowling being neatly streamlined into the fuselage which 
has a maximum depth of five feet and a maximum width 
of 44 in. 

The fuselage is of chrome molybdenum steel tubing 
with welded joints and employs no wire bracing whatever. 
The forward part of the fuselage, from propeller spinner 
to just forward of the pilot’s cockpit, is covered with the 



Side view of the new Timm Biplane 


aluminum cowling. The entire cabin is constructed of 
plywood, and the remainder of the fuselage is covered 
with fabric. The plywood covering is secured to the 
fuselage frame by specially routed spruce stringers that 
grip the tubing and to which the plywood is glued and 
nailed. It is said that this plywood construction elimin- 
ates the unpleasant drumming noises that are experienced 
when fabric is used alone. A large baggage compartment 
is located abaft the passenger cabin. Entrance and exit 
( Continued on page 610) 
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Specifications of the 
Labor 

By Edwin R. Douglas 

Consulting Engineer 


N otwithstanding all that has been said and 

done about standardized work, from the time of 
F. W. Taylor until now, it is still a subject little 
understood. “Time-study,” although but a part of it, is 
about the only part that has reached a popular ear. True, 
the painstaking study of ‘‘operation times" is a very impor- 
tant factor in cost reduction, but it is a long time job 
where many parts and operations are concerned. Of equal 
if not greater value is the planning, scheduling, and dis- 
patching of production, and this may be successfully un- 
dertaken with but a fraction of the data required for a 
complete standardization of times. Later, the results of 
more careful time study may be incorporated in it. But 



the two things are separate elements, and it is a mistake 
to wait for complete time studies before starting to plan 
and schedule production. 

Production planning requires a knowledge of what, 
how, and where work is to be done, but only approxi- 
mately of how long it will take. Its great savings are 
made through the prevention of interferences, break ups, 
and delays, and through getting parts and products out 
when needed and when promised. The starting point of 
this is the labor specification. For reference, the form of 
specification shown in the preceding article is repeated in 
this article. 

In the lower half of this sheet are listed all the opera- 
tions that have to be performed on the several items of 
material which have been given on the upper half, or on 


their assembly into the complete part. For each, the draw- 
ing no., operation, tools, and brief description, are given, 
as well as the number of men working, number of pieces, 
and an (approximate) estimate of the time required. In 
the case of the material, the foreman had to deal with only 
one man — the storekeeper — and one list was sufficient for 
it all. But in the case of labor, the foreman has to deal 
with each crew of men separately, and each requires its 
individual instructions. Moreover, while all the material 
might be taken out in one lot, the labor may be extended 
over a period of several days, or even weeks. And the 
work of each crew and the time of each member of it must 
be reported separately each week, if not every day. Final- 
ly, as will be seen, there .is the requirement of means for 
scheduling and dispatching the work. All these things 
combine to call for separate labor tickets for each opera- 
tion and each man, indicating what is to be done, by whom 
it is to be done, how much time is consumed, and what 
wage is to be paid for it. 

The forms of labor-tickets and the ways of recording 
labor time are multitudinous. It is not proposed to go into 
lengthy discussion of them. The few samples that are to 
be given are more to illustrate the principles than to rec- 
ommend the particular forms. 

A Minimum of Clerical Work 

In any system for reporting labor, the clerical work by 
foremen and workmen should be made a minimum. They 
should not be called on to write out labor tickets complete, 
or indeed to do more than record their time and produc- 
tion. Even these duties may often be placed elsewhere 
with advantage. It is good practice to use time clocks to 
stamp the starting and stopping times, as it reduces errors. 
It i»good practice to record these times in hours and 
decimals rather than in hours and minutes, as it saves 
clerks’ time in wage figuring. It is good practice to have 
the times entered by a timekeeper and the productions by 
a weigher or inspector, as it secures accuracy and reduces 
clerical work by shopmen. But these are not the most 
important things. Given the labor-specifications as shown, 
the most important thing is that the labor tickets should 
be typed or written in advance and copied, item for item, 
from those specifications on forms that provide spaces 
also for the workmen’s numbers, starting and stopping 
times, productions, and wage extensions. When these 
are written in advance, with the approximate time require- 
ments of each indicated, they become the means of con- 
trolling the production with an accuracy. To a certain 
extent that is otherwise utterly impossible. This control 
is maintained under the direction of the foreman, superin- 
tendent, by a supervisor of production, or by a competent 
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clerk, through the use of a control-board or equivalent 

This board consists of a series of pockets, each of a 
size to hold a bunch of labor tickets with the ends project- 
ing. These pockets are arranged in groups of three, each 
group corresponding to one machine or work place. For 
use with such a board, the labor tickets are made out in 
advance — copied from the specification — in two copies 
(original and duplicate) joined, but perforated to tear 
apart. Preferably they are typewritten. When a produc- 
tion order is issued, the specifications, drawings, instruc- 
tion sheets, and a set of these labor tickets covering the 
work to be done, are sent from the Production Depart- 
ment to the control board clerk of each department in- 
volved. The specifications act also as production orders ; 
these the clerk files for the foreman's later reference. The 
drawings and instructions he files for delivery to the work- 
man when work is to be started. The labor tickets he 
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arranges in the control board pockets, as follows: 

In each group of three pockets, the upper one will con- 
tain a single ticket (the carbon copy) showing what opera- 
tion is now in work on the machine in question. The origi- 
nal of this will have been given to the workman. The 
next lower pocket will contain a selected group of tickets 
(originals and duplicates together) representing those jobs 
which are scheduled to be run on that ptachine during the 
balance of the day. While the bottom pocket will contain 
all the other tickets which have been made out for that 
machine but which are not to be run till the next day or 
later. The tickets in the bottom pocket may well be 
arranged in order as they should be run, subject to rear- 
rangement if conditions change. In this board, arranged 
in this way by machines, etc., are tickets for all the work 
ahead of that department. 

When a workman finishes a job he reports to the control 
( Continued on page 608) 
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Tests Are Made 
On Two Engines 

Kimball Aircraft Corp. of 
Naugatuck, Conn., Will 
Soon Start Production 







Data on French Line’s 
Seaplane and Catapult 

NEW YORK, N. Y-— Additional infor- 
mation concerning the Liore et Olivier 
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Northwest Airways 
Air-Rail Line to Start 

ST. PAUL, MINN.— Joint air-rail pas- 
senger service between the Northwest and 
the East will be inaugurated Sept. 1, when 
a plane of Northwest Airways, Inc., 
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Plan New Airport 
In Miami Harbor 

MIAMI, FLA.— A new plan, 
including aviation in the proposed 
Miami Harbor development, pro- 
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FOREIGN ACTIVITIES 


Unique Features 
in British Plane 


Wing Panels and Empennage 
Members are Interchangeable 
in Simmonds Spartan 


HAMPSHIRE, ENGLAND.— One of 
the most interesting airplanes entered in 
this year’s King's Cup Race was the Sim- 
monds Spartan biplane which was flown by 
Lieutenant Webster, winner of the Schnei- 
der Trophy. The plane is a two place single 
bay design and is powered with an 20 hp. 
A.D.C. Cirrus Mark II engine. It was de- 
signed by O. E. Simmonds, of Holmfcls, 
Woolston, Hampshire. 

The outstanding feature in the design of 
the Spartan is interchangeability of units 
which effects a remarkable saving in spare 
parts required for replacement or repair. 
All four wing panels are interchangeable 
and either of the two elevators can be used 
to replace the rudder.. The stabilizer is di- 

tion and two tip sections. Either of the tip 
sections may be used as a vertical fin. It is 
therefore evident that a set of service re- 
placement parts would include only a sin- 
gle wing panel, aileron, fin, and rudder. All 
of the main bracing wires are oi equal 

The first Spartan, which bears the Air 
Ministry letters G-EBYU is constructed 
with wing panels having fittings on both 
surfaces. This has been done to show the 
maximum reduction in performance caused 
by fitting the plane entirely with spare 
parts. On the standard plane the wing 
panels would be equipped with fittings on 

Provision has been made to fold the 


Quebec to Have 
SI 00, 000 Field 

QUEBEC, CANADA -A new 
airport to cost $100,000 is to be 
completed here by Canadian 
Transcontinental Airways, Ltd., 
by November 1, it has been an- 
nounced, which will be in time 
for the establishing of a winter 

The field will be approximately 
2,500 ft. in length, the same dis- 
tance in width, and will have six 
runways in the form of a star. It 
will be equipped with modern 
hangars, mechanics' huts, a 
weather bureau, and flood lights 
for night landing. While this is 
announced as a private enterprise, 
it is believed that financial assist- 
ance will be had from both the 
Federal Government and the City 
of Quebec. 


wings back facilitating storage in small 
space and the plane can be towed behind 
an automobile with wings folded. To fold 
the wings it is only necessary to remove 
one hinge pin. A large baggage compart- 
ment is built into the fuselage. A large 
door is fitted for easy access to each seat. 
Visibility from cither cockpit is cxcep- 


Turkish Air Line Considered 


CONSTANTINOPLE, TURKEY — 
Establishment of an air line between this 
city and Anatolia is under consideration 
oi 'Turkish Government officials according 

line will be used for mail and commercial 
service in the regions not served by rail- 


Canada Uses Keystone 
Planes in Crop Dusting 

WHYCOGOMAH, NOVA SCOTIA— 
Wright Whirlwind powered seaplane 
dusters built by the Keystone Aircraft 
Corp. of Bristol, Pa., have been used by 
the Canadian Government in a series oi 
experiments to determine the feasibility 
of dusting forests and crops with in- 
secticides by means of airplanes. In the 
first tests nearly seven tons of the poison 
was spread over spruce forests to kill 
the bud worms. This work would have 
taken 17 weeks if performed by the 
ground personnel and was done in 17 
hr. and 20 min. by airplane. 

Another experiment of similar nature 
was carried out in Winnipeg, Manitoba, 
where wheat rust had injured the crops. 
An area of 345 acres was covered in 8 
hr. and 20 min. with 3900 lb. of dust. 
In view of the satisfactory results of 
the work carried on thus far, the De- 
partment of National .Defense in Canada 
expects to extend their operations to in- 
clude other areas and other crops being 
damaged by pests and diseases. 

Sham Air Raids Show 
London Is Vulnerable 

LON DON. ENGLAND— Sham air raids 
have recently been made in maneuvers 
over London covering a period of five 
days and involving large fleets of bomb- 
ing and fighting planes. Four sections 
of the city were theoretically bombed 
continually by the "enemy" — Richmond 
Park, Wormwood Scrubs, Woolwich, 
where there is a military arsenal, and 
Croydon, the great English air terminal. 

The consensus of the British press, 
which was allowed to fully report the 
maneuvers, indicated that London was 
quite vulnerable to attack from the air. 
It was estimated that in actual warfare, 
half of London would have been laid in 
ruins, while many hundreds of thousands 
of the population would have been killed 
by poison gas bombs dropped by the 


Broad Makes New Record 


LONDON, ENGLAND— Using the 
latest type DH Moth plane with a new 
“Gypsy" engine developing 85 to 100 hp. 
Capt Hubert Broad recently broke the 
endurance record for light airplanes. 
He took off from Stag Lane airdrome 
and remained in the air just 24 hr. 
The nearest unofficial light plane record 
to that of Broad was the 13 hr. flight 
of Bert Hinkler on the first leg of his 



A side view of the Simuiotuls 20 hp. Cirrus Mark II powered Spar ton biplane. 
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Aerol Struts 

AEROL SHOCK Absorbing Landing Struts are tele- 
scoping cylinders inflated with air and installed between 
the wheels and fuselage of the plane. They are manu- 
factured by the Cleveland Pneumatic Tool Co., Cleve- 
land. O.. makers of various pneumatic devices. 

Aerol struts are designed to 
absorb the initial and secondary 
impacts of landing by building 
up air pressure in the cylinders, 
slowly at first but with a gradu- 
ally increasing rate as higher 
pressures are reached. With the 
energy absorbed in the com- 
pressed air, a recoil check comes 
into play and prevents the built 
up energy from throwing the 
plane back into the air. 

This is accomplished by a 
piston and valve mechanism util- 
izing compressed air and oil. The 
initial impact is transmitted to the 
strut piston which absorbs the 
shock by sliding up into the 
cylinder, building up air pressure 
as it moves. Thus the shock is 
absorbed in progressive ratio. 

Installation of ,\t the top of the piston stroke 
Aerol Stmt the oil controlled return check 
on Plane automatically operates to prevent 
recoil. The increased air pres- 
sure is dissipated through hydraulic action, returning the 
piston to normal piston ready to meet with the second 
impact. All rebound except that of the tire is entirely 
eliminated even when the impact is equal to several times 
the weight of the loaded plane. 

Under conditions of normal taxiing the strut is com- 
pressed to approximately 75 per cent, of its full extension. 
It is therefore evident that the static load of the plane 
causes the piston to move only 25 per cent, of its stroke. 
This 25 per cent, compression provides flexible air cushion 
for taxiing and also forms the cushion for the initial 
landing impact. 

Kant -Rust 

MANY USES have been found in the aircraft industry 
for Kant-Rust as a lubricant and rust penetrative and pre- 
ventive. Kant-Rust consists of a lubricating fluid con- 
taining finely divided graphite in permanent suspension. 
It is manufactured by the Kant-Rust Products Corp., of 
Rahway, N. J. 

The graphite used in Kant-Rust is made by a patented 
process owned by the Acheson Company and is called by 
them “deflocculated graphite." By this it is meant that 
the graphite is reduced to the smallest particles in which it 
can exist and still retain its individuality. Thus the minute 
graphite particles become part of the liquid and are car- 
ried to the most remote portions of the surface to be lub- 

It has been shown by tests that the addition of graphite 
to a lubricant increases its life and lubricating value. 


Esline Hangars 

ESI.INE ALL steel hangars and airport buildings are 
being used extensively by aircraft operators in many parts 
of the country. These hangars are popular because of 
the simplicity of assembling and a large majority of pur- 
chasers perform the erection work themselves using only 
the instruction furnished by the factory with each hangar. 
The Esline Company has general offices at 610 Michigan 
St., Milwaukee, Wis.. and dealers in most of the princi- 
pal aircraft centers. 

The type of hangar shown in the accompanying illus- 
tration is manufactured in all sizes up to 100 ft. clear 
span and in any height or length. Doors are designed 



The Esline Hangar recently built at Sheboygan Airport. 


to slide on track inside of hangar. The suiter structure 
is quickly assembled by heavy bolts and the roof is 
smoothly lined with insulite. Rough edges arc protected 
by Esline galvanized joint channels. Full inside wall 
height is allowed and knee braces are eliminated by out- 
side truss bracing for the heavy channel columns. The 
completed hangar is a rigid and sturdy building and a 
valuable addition to any airport. 


Incandescent Lamps 

INCANDESCENT LAMPS are being used extensive- 
ly in the lighting of airports and airway markers and for 
many other purposes in the aeronautical industry. A full 
line of all sizes and types is manufactured and carried in 
stock by the Westinghouse Lamp Co., of Bloomfield. 
N. J. 

Signs and markers can be illuminated by direct lighting, 
which includes floodlighting and the use of distributed 
units, outline lighting and the use of translucent panels. 
The method of employing distributed units utilizes a series 
of reflectors equipped with incandescent lamps. The re- 
flectors are usually mounted on pipe supports at a height 
of not less than one-half of the spacing distance. For 
floodlighting standard projectors are used. 

Outline lighting, which is used commonly in commercial 
electric signs, consists in outlining the letters of the sign 
with small incandescent bulbs on 6 to 12 in. centers. In 
the third of the above mentioned methods the incandescent 
lamps are mounted under translucent glass strips arranged 
to form the letters or symbols. 
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Aviators’ Pliers 

The influence of aeronautics on the design of smail 
hand tools is indicated in a set of three special pliers now 
offered by the Forged Steel Products Company, Newport. 
Penn., under the name of the "Aviator Kit.” 

Recognizing that 

light Weight is an es- 
sential factor in any 
item of airplane equip- 

been designed with 
special reference to 
that requirement, but 
their lightness entails 



i f it 


of 


Special Aviator's Kit 


strength. They 
hammer forged from 
electric furnace alloy 
tool steel, individually 
hardened in liquid 
heat process and elec- 
trically tempered thru 
and thru, in distinc- 
tion to surface-hard- 

Foremost in the group is a general use plier of exclusive 
design with a long thin nose brought to a decided point. 
Its chief features are hand-filed cutters that cut with ease, 
deeply milled gripping teeth and end grip, adjustable 
joint for expanding the gripping jaws and "vacuum grip” 
non-slip handles. The length of this plier is 7 in. 

For working in confined spaces inaccessible to ordinary 
pliers, the mechanic will find the 6 1-2 in. long needle 
nose pattern a helpful adjunct. This pattern is also 
fitted with cutters and is deeply milled at the extremity 
of the jaws for securing a tight hold. The handles and 
jaws arc spring tempered. 

The diagonal cutting nippers, shown in the illustration, 
measure 6 in. in length. They are light in weight, but 
are built for heavy duty work. This special Aviator's 
Kit, weighs only 18 oz. 


Dot Grease Pump 

TO MEET the demand for a medium capacity, hand 
operated grease pump the Dot Lubrication Division of 
the Carr Fastener Co., 31 Ames St., Cambridge, Mass., 



Pump opened and ready to be filled. 


has developed and placed on the market the Dot Little 
Giant grease pump. The new pump has a capacity of 
five lbs., weighs only 23 lbs., filled, and develops pressure 


up to 10,000 lbs. It is equipped with Alemite, Zerk and 
Dot nozzles. 

One of the interesting features of the Dot pump is 
its ability to develop unusually high pressure with little 
effort on the part of the operator. The entire body of 
grease in the tank is held under constant pressure by 
a heavy spring working between the pump cap and a 
plate attached to the bottom of the pump unit. By a 
simple rack and pinion mechanism the grease is drawn 
through a screened opening in the plate and delivered 
through a series of cylinders to the booster clyinder at 
the top of the pump. There, by the operation of a boos- 
ter piston, a pressure of 10,000 lbs. may be developed 


Specifications of the 
Labor 

( Continued from page 597.) 

board clerk who takes his ticket for the job just com- 
pleted and stamps it with the time stopped. He then 
advances to the top pocket one copy of the ticket for the 
next job to be done, and gives the other to the workman, 
first stamping them with the time started. He also gives 
the workman the drawings, instruction sheets, etc., that go 
with the job. On the original copy of the ticket for the 
work finished the quantity produced will then be entered 
by inspector or weigher, and it will be sent to the office 
to be rated, extended, checked with payroll, and posted to 
costs. The duplicate copy from the control board may be 
kept for a time by the clerk as a record of jobs finished 
each day. 

The amount of work ahead of any machine is shown bv 
the tickets in its pockets on the board. The total esti- 
mated time required to perform this work is obtained by 



Production chart for intermittent operation. 


low on individual tickets, these errors will largely balance 
c-ach other if a considerable number of tickets be taken. 
For the determination of work ahead, therefore, the 
accuracy of exact time studies is not essential. The judg- 
ment of the superintendent or foreman, or of a man 
familiar with the work, will give very good results. 

When such a plan has been put in operation it is com- 
monly found that some machines or work places will have 
lmt little work ahead of them, while others will have a 
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great accumulation. These latter are the "bottle-necks” 
which hold back the flow of production. Sometimes study 
of the congested operations shows that they are not being 
done efficiently. On these, accurate time study brings its 
greatest and quickest returns, and here is where it should 
be started. 

If new work lie scheduled against a machine which 
already has much ahead of it. either the new must wait its 
turn or else work already scheduled must be displaced and 
set back to make room for it. If this latter be imprac- 
ticable then the new job will just have to wait. If this 
complete new job has rnanv parts and operations it will 
frequently happen that while many of them can lie put 
through promptly a few will take longer, or will be held 
back by the congestion at one or two machines and will 
delay the. whole assembly. Sometimes work partly com- 
pleted on the assembly floor has to be stopped because 
some minor part is not at hand and cannot be produced 
promptly. The elimination of such delays requires not 
only the' scheduling and dispatching of work by the con- 
trol board, but the preliminary planning of it as well. 
This means that the ordering date of each part shall lie 
so set in reference to the date it is required that, whether 
from stock, purchase or manufacture, every part shall 
come to hand when it is needed : neither too soon, so that 
it lies around and gets lost or injured, nor too late, so 
that it delavs the assemble. 

The skillful planning of production is like a game of 
chess: every piece on the board. Its possible moves must 
be kept in view. It is also like the planning of train move- 
ments over a network of branches, sidings, and junction 
points on a railroad system : the positions, movements, 
and meeting points of all trains must lie in the dispatcher's 
view. An expert chess player can visualize bis board and 
make bis plays blindfolded. A train dispatcher requires 
some visible expression of the conditions on his division. 



Control board used by the Greider-Rcisner Aircraft Co., 
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and secures it through his diagram of connecting points 
and train movements. The planner of production requires 
similar help. The nature of this help depends on the char- 
acter of the production. If it is simple, standard, and 
continuous, little is required. If it is discontinuous and 
complicated, it may be desirable to have a very complete 
graphical planning system covering all |iarts and assem- 
blies. with constant check ups and corrections. 

Here, as before said, the airplane and engine industries 
will occupy an intermediate position. As the parts be- 
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come more standardized, and are produced and stocked in 
larger quantities, the final assemblies will become more 
sure matters of taking and assembling finished parts from 
an adequate stock. Also, the production of those parts 
can be arranged more and more in large lots and regular 
sequences on equipment adequately provided for the defi- 



nite ends in view. The assembly will then require but lit- 
tle specific planning. It will go through in a steady stream 
as automobiles do now. And when the quantity of any 
part becomes great enough so that a specific group of 
machines is kept in continuous operation to produce it, 
very little planning will be required for it. However, 
insofar as different kinds and lots of parts, required on 
specific dates, are made on limited orders which must 
accompany each other in production and follow each other 
over the same machines without interference, careful plan- 
ning will be required. 

On standard, repetition assemblies this planning may 
consist of filling in with the specific dates, a standard chart 
showing at what stage of the assembly each elementary 
part is required, and the length of time that must be 
allowed to produce it. These dates cannot be filled in at 
free will, but only after comparison with the conditions of 
work ahead, as shown by the control board, and after such 
changes and rearrangements of the work scheduled for 
other orders as it may be permissible to make. Here is 
where the chess game comes in. On special, non-repeti- 
tion work no such standard plans are available : special 
layouts have to be made, and the work is even more diffi- 
cult though not impracticably so. In the aeronautic field, 
however, it will be increasingly possible to make use of 
standard production charts. 

In the heavy, horizontal lines this chart shows graphi- 
cally the time required to perform each operation on each 
of the five parts, two sub-assemblies, and the final assem- 
bly of an article No. F-10. These production times and 
the starting dates of each part are so arranged as to bring 
all parts to completion just when needed — an ideal condi- 
tion not always easy to attain. For standardized work 
these charts without order numbers or dates are prepared 
in advance by hektographing or blueprinting. When an 
order is to be scheduled one of the blank charts are taken 
and, after reference to work ahead as shown by the control 
board, the date when each operation should be started is 
filled in on it. The pre-written labor tickets are then 
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scheduled on the control board to be run on the dates set. 

By the use of dotted or colored lines parallel and adja- 
cent to the full heavy lines, and representing the actual 
daily productions on the order, in terras of normal days 
works, such a production chart may also be made to show 
the actual progress made on each operation. A complete 
picture of the state of affairs on the order is thus presented. 

Charts like this are most useful for planning and con- 
trolling production where complicated products are put 
through in isolated lots. But for parts regularly made and 
coming through in a steady flow, so that the detailed pre- 
liminary planning is not called for, only the daily and 
cumulative progress need be presented. The charts will 
take a form similar to that just shown, but only the current 
actual production on each operation will be given. 

To illustrate the difference, this chart has been drawn 
to cover the same assembly and parts as in the preceding 
example, but for continuous instead of occasional produc- 
tion. This is only one of several ways in which these 
facts might be presented. Simple cumulative tabulations 
of productions, in parallel columns, might be used, and 
would involve less work than charting, but are less 
informative. Also, more complicated combinations of 
lines and symbols in different colors have been devised. 
Since the whole production suffers if but one part falls 
behind, the essential thing is to make evident whether all 
parts and operations are marching along in step at the pre- 
determined pace. For this, the forms illustrated are well 
adapted. However, it may be pointed out that these meth- 
ods will be ineffective unless used and followed up by a 
wide-awake production department. 

This completes the consideration of methods of pro- 
duction control. In the next article the forms and uses of 
labor tickets will be taken up. 


The Timm Biplane 

(Continued from page 595 ) 

to the cabin is by means of a large door on the left side 
of the fuselage. Four large windows equipped with slid- 
ing glass are provided in each side of the cabin. A large 
door opening into the baggage compartment is provided 
on the outside of the fuselage on the left side. 

The pilot’s cockpit is unusually roomy, all controls and 
instruments beng most conveniently arranged. Control 
surfaces are operated by wires passing over micarta pul- 
leys. All wires to the tail pass down and under the 
passenger cabin between the floor and the fairing. Al- 
though not carrying landing lights or flares as standard 
equipment the plane is equipped with navigation lights 
and a lighted instrument board. Pilot’s vision is excellent 
due to the location which is quite high and is well back 
from the engine installation. Struts and wires do not in- 
terfere with the visibility. In landing the wheels are 
visible from the pilot’s seat. 

While the normal gasoline capacity is provided by two 
35 gal. gasoline tanks mounted in the center section 
of the upper wing, for the purposes of the endurance 
flight the cabin has been fitted with additional tanks giv- 
ing a total fuel capacity of 715 gal. A 40 gal. oil tank is 
mounted forward of the pilot’s cockpit and directly be- 
hind the engine. 

The wing arrangement is that of a single bay biplane. 
Both wings have the same total span of 45 ft. and the 
same chord which is 6 ft. They are rigged with a gap 
of 6 ft. 9 in. and a stagger of Z'A in. There is no sweep- 
back and no dihedral, the angle of incidence being one 
degree for the lower and two degrees on the upper wing. 
The lower wing is built in two panels, each of 20 ft. 8 in. 
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span, which are joined to the fuselage at the lower 
long iron. The upper wing is built in three panels, two of 
18 ft. 6 in., and a center section of eight feet, which is 
plywood covered. 

lhe single N strut is located at 15 ft. 6 in. from the 
center on each side and the wire bracing consists of lift 
and landing wires running in a vertical plane, all drag 
stresses being taken within the wings themselves and to 
the fuselage by the N struts at the center section. Double 
MacWhyte streamline wires are used for all external 
bracing. 

The wing structure is conventional, employing box 
spars with spruce caps and two-ply 45 deg. Haskelite 
sides, while the ribs are of spruce in Warren truss struc- 
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ture with the cap strips reinforced by plywood flanges 
to resist buckling and to keep the true shape of the curve. 
Drag bracing within the wing is single wire while com- 
pression members are of steel tube built in so as to take 
the torsion between the spars. 

There are four ailerons of wood construction. They 
are connected in pairs by a single strut between each pair 
and are operated through the lower wing. An interest- 
ing feature of the aileron control is the mounting of an 
auxiliary airfoil above, and rigidly connected to each 
lower aileron by two short struts. Serving to balance 
the ailerons for easier control, these airfoils working as 
they do in comparatively undisturbed air, materially assist 
the lateral control at low speeds for they add an appreci- 
able amount of surface to the total of the four ailerons, 
each of which measures 9 ft. by 20 in. 

The landing gear is a Timm development of the rub- 
ber-hydraulic type. Four short struts extend from the 
lower fuselage longeron to the ends of the straight axle 
of heavy heat treated steel tubing. The two rear struts 
contain shock absorbing units built by Otto Timm, which 
employ both rubber and controlled liquid quite success- 
fully to ease the shock of landing and to check the rebound. 
The two forward struts are rigidly attached to the axle 
but are hinged to the longeron. They are rigidly cross 
braced with wire. This provides a well braced, sturdy 
landing gear which is free to move back and up against 
the action of the absorber units as the airplane meets the 
jolts incident to ground maneuvers.. The tail skid is of 
laminated steel tube, is pivoted and is mounted with wound 
rubber chord absorber unit. 

The entire empennage is constructed of chrome moly- 
bdenum steel tubing. The rudder is unusually large and 
well balanced. The fin is braced to the horizontal stabil- 
zer by two struts. The stabilizer is braced to the fuse- 
lage by two fixed struts in front and is adjustable through 
the two rear struts by means of a worm gear drive oper- 
ated from the cockpit and which is said to function easily 
even under maximum load. The elevators are also bal- 
anced for ease of control and are operated by means of 
wires within the fuseslage to a lever control that extends 
outside the body near the tail and connects to the flipper 
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horn by means of a rigid steel tube, thus eliminating out- 
side wires in the vicinity of the tail surfaces. 

Although complete flight tests have not yet been given 
this airplane it has shown a maximum speed with full 
load of 112 m.p.h. and will land at 35 m.p.h. Having 
taken off with 2530 lb. load after a run of approximately 
900 ft. there is evidence that the designer’s hope of lift- 
ing a 7500 lb. load will be realized. 

Although this model was a special job constructed for 
high altitude work, it will probably be placed in produc- 
tion if Captain Turner is successful in setting a new en- 
durance record. At the present time the O. W. Timm 
Aircraft Corp. is devoting all factory facilities to the 
quantity production of a small training monoplane. 

Specifications of the Timm biplane as supplied to 


Aviation by the manufacturer. 


Length overall 

31 ft. 9 in. 




Clark-Y 

Span (both wings, 

45 ft. 

C.hotd ( both wings ) 

6 ft. 




3J4 in. 

Area wings, total 



:4 sq. it 

Area ot horizontal stabilizer. 

28 sq. ft. 

Area of elevators 

30 sq. ft. 


5 sq. ft. 


15 sq. ft 


Hinder Mcnasco.Sa.msor. 

High speed 


Cruising speed 

iGO m.p.h. 

Landing sjieed 

35 m.p.h. 


Regarding the National Air Tour 

( Continued from page 594) 
gers, was equipped with three Wright “Whirlwinds.” 
Hawks’ figure of merit was 798.3. and he registered that 
over 26 legs of the 32. The nose engine on Hawks’ plane 
suffered a broken crankshaft on the flight from Indian- 
apolis to St. Louis, and although the pilot had to fly 100 
mi. into St. Louis with two engines, he arrived on sched- 
uled time. Beginning with the St. Louis-Springfield leg 
Hawks was late for six consecutive legs, due chiefly to 
the headwinds over that section. After leaving San An- 
tonio he flew the remaining legs of the route on scheduled 
time. Hawks’ score was 24,390.8. He finished second. 

Entry Number Three was a Travel Air biplane pow- 
ered by a 135 hp. Fairchild-Caminez engine. J. Nelson 
Kelly was the pilot and he carried a mechanic. Kelly also 
flew 26 of the 32 legs in perfect time. He received a new 
propeller, a prop that had been on the Fairchild-Caminez 
powered Waco Number 28. at Indianapolis, and com- 
pleted the Tour with it. Carbureter trouble caused Kelly 
to be late starting from the field in Tucson, and, as a 
result he was late into Yuma. He also arrived late into 
Portland, principally because of having to fly approxi- 
mately 30 mi. out of the way in following the valley route 
via Roseburg on the flight from Medford. The remainder 
of the Tour was made with perfect scores, although he 
was forced down between St. Paul and Wausau, Wis., to 
replace two blown sparkplugs. Kelly's plane, and that 
flown by Gould Beard, introduced the Fairchild-Caminez 
engine to many sections in the West. His total score was 
15,780.2 and he finished thirteenth. Kelly’s figure of 
merit was 522. 

Entry Number Four was an Eaglerock, flown by 
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“Benny” Howard and powered by a Menasco-Salmson. 
After scoring two perfect schedules of 318.6 points each 
over the first three legs, Howard was forced down between 
Wichita and Tulsa, with engine trouble. Because of an 
inability to secure engine parts quickly enough he dropped 
out of the contest. 

Curtis "Robin” Only OX-5 Entry 

Entry Number Five, a Curtis “Robin," piloted by “Dan” 
R. Robertson, failed to show up as well as it might have, 
principally because of an engine that was understood to 
have considerable hours to its credit before the Tour 
started. The plane is powered by an OX 5, and it was 
the only OX 5 job in the Tour. Robertson flew 19 of the 
32 legs’ on scheduled time. His figure of merit was 232.7, 
and he carried one passenger. Number Five was late into 
San Francisco because of tire trouble on the field at 
Fresno. While attempting to start up the engine prepar- 
ing to leave San Francisco, the propeller struck Robert- 
son's mechanic on the arm and was broken. Because of 
the delay in replacing the broken prop Robertson flew late 
into the next three stops. One more perfect leg was 
flown, then engine trouble dogged him again. He re- 
turned to the field in Tacoma, shortly after taking off for 
Spokane. At Sutton, N. D-, on the leg between Minot 
and Fargo, Robertson's engine again forced him down. 
After arriving in St. Paul Number Five flew the remain- 
ing five legs on scheduled time. Robertson’s score was 
5,949.9 and he finished twenty-third. 

Entry Number Six : Dave P. Levy, pilot of the Stear- 
man entry, was the only pilot flying the Tour who scored 
his figure of merit over every leg of the route. Levy's 
perfect score for a leg was 396.9 and there was not a 
break in his record. He was forced down but once, at 
Thompson Falls, Mont., on the leg between Spokane and 
Missoula, but managed to get in on time. Levy also was 
the youngest pilot on the Tour, being but 21 years old. 
His Stearman was powered by a "Whirlwind” and he car- 
ried one passenger. The score on Number Six was 
12,700.8. He finished seventeenth because of his low fig- 
ure of merit. 

Entry Number Seven: This plane, a Buhl “ASrster” 
biplane, was piloted by Alger Graham. It was equipped 
with a “Whirlwind” and Graham flew 26 of the 32 legs 
on scheduled time. Headwinds and the misjudged dis- 
tance between St. Louts and Springfield, caused Graham 
to be late on practically all of his imperfect legs, although 
he was late arriving at the airport before the start from 
Chicago, and was late into Battle Creek for that reason. 
Graham’s figure of merit was 442.9 and he carried two 
passengers, including Ray Cooper, the Tour Manager. 
Score: 13.52S.2. Finished sixteenth. 

" Airscdan " Flies 29 Perfect Legs 

Entry Number Eight: Louis G. Meister piloted Entry 
Number Eight, a Buhl “Airsedan" sequiplane. powered by 
a "Whirlwind.” He flew 29 of the legs on perfect time, 
maintaining in doing so a required speed of 109.36 m.p.h. 
Meister’s figure of merit, 592.4 was broken between St. 
7-ouis and Springfield, for reasons stated above, between 
Ft. Worth and Waco because of severe headwinds, and 
between Waco and San Antonio, when he was forced 
down at Round Rock, Tex., after a valve adjuster had 
backed off. Meister had one other forced landing, between 
Tacoma and Spokane, when he landed to replace a blown 
plug. This landing, however, did not prevent him from 
flying into Spokane on schedule. Meister carried a me- 
chanic. His score was 17,928.1 and he finished tenth. 
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Entry Number Nine was a ‘■Whirlwind - ’ powered Ryan 
brougham, piloted by E. W. "Pop" Cleveland. "Pop” 
flew 21 of the 32 legs on schedule, being afflicted with a 
wide variety of mishaps. His figure of merit, 292.5, was 
missed on the first leg. Cleveland made it on the second, 
missed again on the third and fourth, and made it on the 
fifth. On the sixth leg. between Tulsa and Ft. Worth, 
he was forced down when his spinner broke. A landing 
on a small and rough field resulted in a considerably dam- 
aged undercarriage and broken prop. Headwinds caused 
several other imperfect legs until the Tour arrived in San 
Diego. Cleveland was late starting from San Diego 
Cleveland was late starting from San Diego because of 
having to await a telephone call. In Los Angeles he 
broke his tail skid and was late into Fresno. Three per- 
fectly flown legs followed, then starter trouble caused 
Number Nine to be late into Portland. Five more per- 
fect legs then, in Froid, Mont., the Ryan’s brakes locked 
and caused Cleveland to be late into Minot. The remain- 
ing legs were flown on scheduled time. Cleveland car- 
ried three passengers. His total score was 8,169.4 and he 
finished twentieth. 

Entry Number Ten: A3 Henley piloted Entry Number 
Ten, another “Whirlwind” Ryan brougham, making 27 of 
the legs on scheduled time. He was one of the three Tour 
pilots who managed to get into Springfield, Mo., on sched- 
ule. The following day, however, between Wichita and 
Tulsa, Henley had the misfortune of experiencing two 
landings caused by engine trouble. His score for that 
leg, 349.3, was the lowest score he made, his perfect score 
for a leg being 646.8. Headwinds upset his schedule 
between Ft. Worth and Waco, and engine trouble on three 
legs between Yuma and San Francisco, caused the rest. 
After leaving ’Frisco Henley flew his Ryan over every 
leg on scheduled time. He carried two passengers. His 
score was 19,728.9 and he finished seventh. 


Fails to Start 

Entry Number Eleven: A Challenger, model C-3, bi- 
plane, powered by a Fairchild-Caminez engine. Never 

Entry Number Twelve: Number Twelve was an Eagle- 
rock, Hisso “E” powered, and flown by Cloyd P. Cleven- 
ger. Clevenger carried one passenger and flew 26 of the 
32 legs on schedule. Headwinds caused practically all of 
Clevenger's imperfect scores. He flew every one per- 
fectly after leaving Yuma. Clevenger's total score was 
-11,477.7. He finished eighteenth. 

Entry Number Thirteen: Number Thirteen, a Mohawk 
“Pinto," powered by a Warner "Scarab” engine, could 
not be made ready in time to start. 

Entry Number Fourteen : This entry, a Travel Air 
biplane, was the only plane in the tour powered by a Ryan- 
Siemens (9) engine. After making a very nice start, 
flying six of the first ten legs on perfect schedule, despite 
the headwinds over that part of the route, George B. 
Peck, the pilot, became the victim of accessory trouble in 
El Paso and was 1 1 days catching up with the remainder 
of the Tour. Magneto trouble, experienced on the field at 
Fort Bliss, El Paso, prevented Peek from taking off with 
the other fliers and flying into his home town, Tucson, 
Ariz., with them. It was a tough break for the little pilot 
and all of the airmen were glad to see Peck again when 
he rejoined the Tour again in Great Falls, Mont. Although 
after rejoining the Tour Peck flew the remaining nine 
legs on schedule, his trouble in El Paso proved costly, and 
he finished twenty-second. His figure of merit was 361.6 
and his total score, 6,715.4. Peck carried one passenger 
over most of the 6,600 mi. 
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Entry Number Fifteen: This entry, a Fleetwing mono- 
plane, with two "Whirlwinds,” was to have been flown by 
C. C. Runkell. of Detroit, but it could not be made ready 

Entry Number Sixteen: Vance Breese, who introduced 
the Ryan M-l to many parts of the United States in 
1926 when he flew Ryan Number 23 in the National Air 
Tour of that year, again piloted a Ryan, this time a 
Brougham. Vance carried two passengers, and flew 28 of 
the 32 legs with perfect scores. Headwinds and the trou- 
blous leg between St. Louis and Springfield caused 
Breese's four imperfect legs. After leaving San Antonio 
he flew the rest of the route on scheduled time. His figure 
of merit was 592.4 and his total score, 18,389.3. He fin- 
ished in ninth place, a position he had held from the start. 

“Swalloz v" Sold in Tulsa 

Entry Number Seventeen was a Swallow, powered by a 
J5ab. This plane started with Jay Sadowsky at the con- 
trols. but was sold to Clarence \Y. Helm, of Elgin, III., 
while the Tour was in Tulsa, after which Merlin V. 
Aavang became pilot, and Helm his one passenger. The 
plane was flown over the 32 legs with only one being 
imperfectly flown, that being the aforenamed St. I-ouis- 
Springfield jump. The Swallow finished fifteenth, with a 
total score of 13.604.8 and a figure of merit of 428.5. 

Entry Number Eighteen: John Paul Wood, of Wausau, 
Wis., flew Waco Ten, Number Eighteen, to first place in 
the Tour, having accumulated a total score of 27.013.4. 
Wood's figure of merit, 850.4, was the highest figure of 
merit among all of the competing planes. Wood took the 
lead on the first leg. and held it throughout the long flight. 
Except for the St Louis-Springfield leg he flew the entire 
Tour with perfect scores. The prime importance of a 
low stick and unstick is seen in Wood's case, his stick being 
4 seconds flat and his unstick being 5.1 seconds. The pre- 
Tour tests on Wood's Waco showed as follows: Gross 
Weight. 2.600 lb. ; Empty Weight, 1,650 lb. ; Contest Load, 
950 lb.: 75 per cent, of the Contest Load, 712 lb.; Maxi- 
mum Speed, 128.1 : 80 per cent, of the Maximum Speed, 
102.4S: and Engine Displacement. 788. Wood won the 
Tour bv a wide margin. He carried Frank Clewers as 
mechanic, and experienced no trouble with his plane, and 
Wright J5. 

Broken Valve Forces Myers Down 

Entry Number Nineteen: Number Nineteen was an- 
other Waco Ten, this one piloted by Charlie Myers. Myers 
missed his figure of merit on but two of the 32 legs, being 
late on the St. Louis-Springfield hop, and being forced 
down at Dodd Field, near San Antonio, with a broken 
valve. Fortunately, San Antonio was a two-day stop, and 
through the sportsmanship of Jack Frost, San Antonio 
banker and flier. Meyers was able to get a new engine. 
Although Meyers' score for the Waco San Antonio leg 
was reduced from 718.2, his figure of merit, to 12.3 
because of his forced landing, he took off on scheduled 
time from San Antonio, and experienced no more late 
arrivals. With a total of 22,127.1 he finished fourth. He 
carried two passengers. His plane had a J5. 

Entry Number Twenty: Eddie Stinson, who won the 
Tour last year, and who has flown the last three Tours, 
took fifth place this year, with his “Whirlwind” powered 
Stinson-Detroiter. Like most of the fliers Stinson was 
late into Springfield, but he managed to annex perfect 
scores for the rest of the legs, except that between Tulsa 
and Ft. Worth. Eddie replaced his engine in Tulsa, then 
had the "new” engine overhauled in San Antonio. He 
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carried four passengers, and his total score was 21,243. 
Stinson's figure of merit was 673.1. 

Entry Number Twenty-One was another Stinson, this 
one being a Warner engined Stinson Junior, and flown by 
Randolph G. Page. Page had the only Warner engine in 
the Tour. He flew 26 of the 32 legs on schedule, his prin- 
cipal delays being caused by headwinds over the early por- 
tion of the route. After leaving San Diego Page flew 
the remaining nineteen legs without any tardy arrivals. 
With a total score of 22,786.5. he led the closest of the 
other two Stinson competitors by more than 1.000 points, 
and finished third. His figure merit was 752.8, and 
he carried two passengers. 

Entry Number Twenty-Two: Headwinds over the Ft. 
Worth-Waco leg and that much mentioned St. Louis- 
Springfield leg caused the only two imperfect scores suf- 
fered by Bruce Braun, pilot of Stinson-Detroiter Num- 
ber Twenty-Two. Braun, whose plane was powered by 
a "Whirlwind." had a figure of merit of 630.3. He nar- 
rowly missed being late into St. Paul, because of a blown 
sparkplug, which caused him to return to the Fargo air- 
port, shortly after taking off on tliat leg. With a total of 
19.871.3, he trailed Eddie Stinson, and placed sixth. Braun 
carried two passengers. 

Entry Number Twenty-Three: Like the Swallow, Entry 
Number Twenty-Three, a Lockheed “Vega." was flown 
over the Tour with two different pilots at the controls. 
“Bob" Cantwell put the plane through its pre-Tour tests, 
and flew it as far as Los Angeles, but there was compelled 
to withdraw because of the illness of his wife. Lee 
Schoenhair flew Number Twenty-Three over the rest of 
the route. After three legs muffed at the start. Cantwell 
succeeded in attaining his perfect score of 575.2 over the 
Springfield-Wichita leg. He was delayed by headwinds 
between Ft. Worth and Waco, but then scored perfectly 
until he was relieved in Los Angeles. Schoenhair flew 
the Lockheed with perfect scores over all of the remaining 
legs, except two, being delayed by tire trouble on the 
Fresno field, and again in Battle Creek by his failure to 
arrive on the Chicago field in time to prepare for his 
scheduled take-off. The Lockheed was powered by a 
J5-c. and carried two passengers. Altogether it finished 
the route with 26 perfect scores. Being one of the two 
fastest planes in the Tour the Lockheed usually roared 
into leg terminals ahead of the remaining entries. Schoen- 
hair's total score was 17,595.6. He finished eleventh. 

Pears Pilots Fairchild Mono [•lane 

Entry Number Twenty-Four: Richard W. Pears, pilot 
of the Fairchild monoplane. Number I wcnty-Four. flew 
29 of the 32 legs with perfect marks, two of his delayed 
arrivals being due to headwind and the other to the mis- 

After leaving San Antonio Pears flew over every leg on 
schedule. The Fairchild was equipped with a Wright 
"Whirlwind.” Pears carried one mechanic, and over one 
leg, Tulsa to Ft. Worth, carried an extra burden in the 
person of Aviation's representative. It might be men- 
tioned here that a number of the competing pilots were 
generous enough to carry surplus weight over portions of 
the long route whenever they were asked. Shortage of 
seats in the touring plans made this request necessary at 
certain times. With a total score of 15,974.5 "Dick” 
Pears finished twelfth in the Tour. 

Entry Number Twenty-Five: Number Twenty-Five 
was a Bellanca flown by Capt. George W. Haldentan. 
George missed on the St. Louis-Springfield leg for rea- 
sons well known, was held back by headwinds between Ft. 
Worth and Waco, and was delayed getting into Fargo 
by damages to his plane while attempting to take off in 
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Minot, but he flew 29 of the legs on scheduled time. While 
taxiing for a take off in Minot Haldeman's plane struck a 
bad spot on the field and turned up on its nose. The 
prop was bent and the under portion of the fuselage brok- 
en. Haldeman, however, was delayed only long enough 
to bring his score from 4S2.2. his figure of merit, down 
to 372.4. The Bellanca was powered by a "Whirlwind,” 
and carried, beside the pilot, three passengers. Its total 
score was 15,080.4, and it finished fourteenth. 


"Monocoupc” Makes Good Showing 

Entry Number TwentySix: In many ways. Entry Num- 
ber Twenty-Six, a Monocoupe, flown Mrs. Phoebe Fair- 
grave Gmlie. of Memphis, Tenn., gave the most satisfy- 
ing demonstration of any plane in the Tour. This diminu- 
tive enclosed cabin monoplane, powered by a 47 hp. Velie 
engine, was flown over the entire 6.60C mi., negotiating the 
highest mountains, soaring through the intense heat, cut- 
ting its way through the strongest headwinds, and, despite 
an accident on the flying field at Marfa. Tex., that kept it 
separated from the Tour planes for six days, it managed 
to fly 15 of the 32 legs on scheduled time. Except for the 
portion between Marfa and San Francisco, Number 
Twenty-Six was piloted by Mrs. Omlie. Between El Paso 
and San Francisco she piloted Entry Number Twenty- 
Nine. another Monocoupc. with a record practically paral- 
lel to that of Number Twenty-Six. Jack Atkinson, pilot 
of Monocoupe Twenty-Nine, gallantly placed his plane at 
the disposal of Mrs. Omlie, and returned to Marfa from 
El Pasa to repair the damaged Number Twenty-Six, and 
fly it back into the Tour. The woman pilot had flown 
from Marfa to El Paso in the tri-motored Ford piloted 
by Hawks. Mrs. Omlie ground looped the tiny plane 
while landing on the Army field in Marfa. The flights 
around the Tour made by the two Monocoupes were the 
longest and most difficult flights made by any plane their 
size in this country. With a total of 5.523. Mrs. Omlie 
finished last, but that did not prevent her flight from being 
the most surprising, enlightening and encouraging feature 
of the 1928 Tour. Mrs. Omlie's figure of merit was 254. 

Entry Number Twenty-Seven: Number Twenty- Seven 
was entered in the Tour as a Curtiss-Wright monoplane, 
powered by three Anzanis, but the plane never appeared at 
Ford Airport for the pre-Tour tests. 

Entry Number Twenty-Eight: This plane was a Waco 
Ten. powered with a Fairchild-Caminez. and piloted by M. 
Gould Beard. Despite the headwinds and a goodly por- 
tion ot engine trouble. Beard flew the 1 our with 20 per- 

apolis. as already related, the prop was taken off Number 
Twenty-Eight and placed on Number Three. This kept 
Beard separated from the Tour until it reached Tulsa, 
consequently greatly lowering his scores over that portion. 
In Medford. Ore., a connecting link plunged through the 
engine's crank case, in Spokane Beard returned to the field 
with a broken cylinder stud, and in Fargo he was two 
hours late starting because of a broken rocker arm stud. 
Because of his various troubles. Beard, no doubt, became 
the hardest working pilot on the Tour, and he deserves a 
lot of credit for finishing twenty-first with a total score of 
7,850.6. He carried no passengers. 

Entry Number Twenty-Nine: As previously stated. 
Jack Atkinson flew Entry Number Twenty-Nine, a Mono- 
coupe. powered by a Velie engine. Number Twenty-Nine 
was flown from El Paso to San Francisco by Mrs. Omlie, 
and accumulated 14 perfect scores over the 32 legs of the 
Tour route. On the second leg, between Indianapolis and 
St. Louis. Atkinson was compelled to land at Anderson, 
Ind.. to replenish his fuel supply. Magneto trouble while 
going from San Diego to Los Angeles brought the plane 
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down again at Laguna Beach, Calif., but this time it was 
being flown by Mrs. Omlie. Atkinson was late into Corn- 
ing, Calif., due to waiting on the San Francisco airport for 
Mrs. Omlie, who did not choose to take off in the fog. 
This caused him to be late on the three legs between 
Frisco and Portland. In Portland an illness caused Atkin- 
son to be late in covering the next four jumps. He 
rejoined the Tour at Great Falls, however, and registered 
his figure of merit, 367.3, for the five successive legs. 
The Velie engine then dropped a valve over the Wausau- 
Milwaukee leg, and brought Atkinson down. He replaced 
the engine with a new one, and again rejoined the touring 
planes in Chicago. Neither .Atkinson nor Mrs. Omlie car- 
ried passengers under their contest load, the woman pilot 
carried Mrs. Eddie Stinson from Ft. Worth to Marfa, and 
again from San Diego to Los Angeles, and Atkinson car- 
ried Aviation's representative over two legs of the Tour 
between St. Louis and Wichita. 

Although one could never get any of the pilots flying 
the Tour to admit it one of the most remarkable feats of 
the 1928 Tour was the splendid way in which all of the 
pilots navigated their planes over the long and trying 
course. Several of the younger men, and, we understand, 
Mrs. Omlie, prior to the Tour, never had a whole lot of 
experience flying cross-country. Despite this handicap, 
very few cases of being "lost” were reported. One or two 
of the planes were equipped with such modern navigating 
instruments as earth inductor and aperiodic compasses, 
although most of them depended solely upon ordinary 
compasses and Rand-McNaily maps. Over a large por- 
tion of the route, namely, over the desert and mountain 
country, where such convenience guides as section lines 
were lacking, maps were virtually useless. Several of the 
pilots reported their compasses affected by what was 
believed to be a mineral deposit in the mountains of West 
Texas. 
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The widely varied temperatures encountered on the 
Tour had little or no effect on the engines, if a majority of 
the pilots are to be believed. Dust, they said, met with on 
some of the fields caused them more trouble than did the 
extreme heat. 


The “Super-Mailwing” 

(Continued from page 593) 

Streamlining has been applied wherever possible — navi- 
gation lights are now set inside the wings and rudder with 
celluloid covers of proper color ; wing wires attach to fit- 
tings inside instead of outside the wings, the openings 
being covered with celluloid windows for inspection, this 
eliminates the usual streamline covers with their added 
resistance and the necessity of removing them for inspec- 
tion. The exhaust manifold ring is sunken into the stream- 
line engine cowling giving an extremely clean appearance 
to the engine installation and further reducing head resist- 
ance. A small gap between the manifold and the fuselage 
cowling provides adequate and even cooling by venturi 

The under carriage of the new plane is very similar to 
that of the PA-5, having, however, a slightly wider tread. 
The undercarriage design is such that the pneumatic 
shock absorber struts are interchangeable among the best 
known makes and this applies to the wheels and brakes 

As in the Mailwing PA-5 the mail compartment of the 
Super-Mailwing is in the fuselage between the engine and 
the pilot's cockpit and centered around the center of grav- 
ity of the plane so that whether a heavy or light load is 
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carried in this compartment the center of gravity is not 
moved more than one or two inches. The balance of the 
plane and its flying characteristics are, therefore, little 
affected by taking on or leaving off large pouches at vari- 
ous stops along an airmail route. 

The Super-Mailwing is fully equipped for night and 
blind flying with compass, turn and bank indicator, air 
speed indicator, altimeter, tachometer, oil pressure, oil 
temperature and fuel gauges ; navigation lights, landing 
lights, battery, and indirectly lighted instrument board 
with rheostats to dim or brighten the instrument board 
lights on dark or moonlight nights. All wiring is sheathed 
in metal cables and all metal parts of the plane, including 



I 'tew of one of the wing brace wire fittings and the trans- 
parent inspection windows used on the Pitcairn 
"Super-Mailwing." 


r (f dooTTO OooooaoiJootToOooOOoO (TiT oboo o D 

Cl,' I 

g V^abin o 

? Interiors i 

o Progressive manufacturers are a 

° turning to mohair fabrics for tbe ° 
= finishing of aeroplane cabins. ° 
i Th use of tbis fabric for up- a 
“ bolstermg and trimming gives a ° 
= luxurious appearance to tbe in- ° 
l tenor without adding matenally Z 
= to tbe cost or weight of con- ° 
= struction. o 

® Visit our booth (Number 9) at ° 
= tbe Aeronautical Exposition in ° 
° Los Angeles, Cal., during tbe S 
» week of September 8-16. Rep- ° 
o resentatives will gladly show l 
= you samples of mohair fat rics 3 
® particularly adapted for the in- § 


wing fittings, are electrically bonded to eliminate the pos- 
sibility of an electrical discharge due to lightning, and to 
provide shielding in case radio is used. Space is pro- 
vided for the installation of radio beacon equipment. 

Orders for fifteen Super-Mailwings, totalling over 
$170,000 were received by Pitcairn Aviation, Inc., before 
the first plane was completed. Among those ordering 
planes are the Department of Commerce, National Air 
Transport, Colonial Air Transport, Colonial Western Air- 
ways and Canadian Colonial Airways. The plane will also 
be used on the New York- Atlanta and Atlanta-Miami 
airmail services of Pitcairn Aviation, Inc. 

The general details and specifications of the Pitcairn 
Super-Maihving PA-6 are as follows: 

Over -all wing span, upper 


Over-al! wing span, lower 

Over-all length 

Over-all height (standing 
Wing chord, upper 

Wing chord, lower 

Mean aspect ratio 

Wing area 

Dihedral, upper wing. . . 
Dihedral, lower wing . 


33 ft 

30 it 

2 ft. l0'/> 

. . 9 ft 3 


terior of aeroplane cabins. 


395 Fourtli Avenue 
New York, N.Y. 
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Gap at fuselage. . 
Stagger 

Area of ailerons. 
Area of stabilise 
Area of elevator 

Area of fin 

Area of rudder . 



A view of the engine cowling of the Pitcairn "Supcr- 
Maikving," showing the sunken exhaust manifold. 


Weight, empty 

Total weight 

Wing load 

Power loading (220 hp.) . . . 


1840 lb. 

3000 lb. 

11.5 lb/sq. ft. 
. . 13.6 lb./hp. 
76 gal. 


The first plane, which performed entirely satisfactorily 
without alterations is being very completely and thorough- 
ly tested on the New York-Atl’anU-Miami airway in both 
day and night flying without carrying mail. 


The Travel Air 6000 

( Continued from page 592) 

wood and covered with fabric, the rear one on each side 
being adjustable. 

The welded steel tube fuselage is braced in the forward 
end by tubes and in the rear by swaged tie rods. Corners 
are rounded with plywood and the entire structure is 
covered with Grade A Flightex fabric and finished in 
Travel Air blue. Two doors in the right side of the 
fuselage give access to the cabin. The one at the rear 
opens into the roomy passengers, compartment and the 
one at the forward end opens into the pilots' compartment. 
Provision has been made for four passengers and two 
pilots seated side by side. Comfortable wicker chairs and 
ample space for storage of baggage are provided for 
passengers. A triplex windshield affords excellent 
visibility for the pilots and all other windows are of plate 
glass and may be rolled up or down. The cabin is 
finished in blue velour and all wood and metal parts are 
linoiled. A dome light in the passengers’ cabin and 
heaters in both passengers' and pilots' compartments are 
furnished. All instruments required by the Department 
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of Commerce are installed and adequately illuminated. 
The night flying equipment is complete and includes a 
full set of navigation and landing lights. Dual controls 
are provided for the pilots who sit side by side and wheel 
brakes are operated by auxiliary pedals. All vital points 
in the control system are accessible by zippers in the fabric 

The power plant is readily accessible by removing the 
Cowling. The engine mounting is detachable and is made 
of welded steel tubing. A manifold ring developed by 
the Travel Air Co., comprises the exhaust system. Two 



Pear quarter vino of the Travel Air 6000, designed for 
general transport service. 


aluminum fuel tanks, each having a capacity of 3S gal- 
lons. are built into the wing. A l’ioneer gasoline strainer 
is provided and can be drained from the pilots’ compart- 
ment. All fuel lines are '/. in. copper tubing. The 
engine is fitted with an Eclipse hand inertia starter and 
a Standard Steel propeller. 

Landing gear is of the divided axle type with a 9 ft. 
tread and 30 x 5 liendix wheels with brakes. Travel Air 
o’.eo shock absorbers are used as compression members. 
The tail skid is of the conventional non-steerable type 
. •nploving rubber discs in compression. 

The specifications furnished by the manufacturer are 
as follows: 


Length overall 30 ft. 10>4 in. 

Height overall 8 ft. X'/i m. 

Airfoil section Gottingen 398 

Wing si«n 48 ft. 7 in. 

Chord -v-78in. 

Wing area 282 sq. ft 

Area of ailerons 50 4 sq. ft. 

Area of stabilizer 28.6 sq ft. 

Area of elevators 18.0 sq. ft. 

Area of fin 63 sq. ft. 

Area of rudder 11.7 sq. ft. 

Weight empty 2375 lb. 

Pay loat! 944 lb. 

Disposable load 1625 lb. 

Gross weight loaded 4000 lb. 

Power plant Wright Whirlwind .200 hp. at 1800 r.p iu 

Wing loading (200 lip ; :4 2 lb. |ier sq. ft. 

Power loading (200 hp ) 18.2 lb. tier sq. ft. 

High speed with full load at sea level 128 m.p.h. 

Cruising speed (at 1620 r.p.m.) 107 m.p.h. 

Landing speed 50 m.ph 

Take off run ( Fully loaded no wind) 720 ft. 

landing run ( No wind, with brakes) 300 ft. 

Climb at sea level 700 ft per min. 

Climb to 5000 ft 12 min. 

Climb to 10,000 ft 32 min. 

Service ceiling 12,000 ft. 

Absolute ceiling 15.000 ft. 

Gasoline consumption at cruising speed 12 gal. per hr. 

Gasoline capacity 79 gaj. 

Range at cruising speed 650 mi. 

Endurance at cruising speed 6yi hr. 



This Lad 

is in your keeping 



The motor is the heart of an airplane. Unless the heart 
functions smoothly this lad who is in your keeping, is 
“out of luck". Give him reliable instruments! 


THE MOTOMETER COMPANY, Inc. 


2 Wilbur Avenue, Long Island City, N. Y. 
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Spot Welding of Aluminum 
and Its Alloys 


brought together they reat with almost explosive violence. 

Since spot welding is similar to riveting, efficiencies for 
the one may be expressed in the same terms as have been 
used for the other. For rivets, the practice is to express 


( Continued from page 591) 

oxide coating, which would prevent metal-to-metal con- 
tact. All aluminum and aluminum alloy sheet is covered 
by an oxide film. With 2S and 3S metal, the film is only 
of very slight extent and it has very little influence on the 
welding condition. But the fairly heavy oxide film on the 
heat-treated alloys 17S, 25S and 51 S calls for special 
treatment. The coating has a very high electrical resist- 
ance and where voltages high enough to break it down 
are used, there usually results such a rush of current 
when the coating breaks down, that the metal being 
welded quickly over-heats, causing it to melt. Blow-holes 
are thus formed through the material before the current 
can be shut off. When the oxide film does not cause 
blowing, the welds have oxide inclusions which make a 
weak, brittle weld. It has been found, too, that thin 
films of oil or paint, either wet or dry, between the 
aluminum sheets have practically the same effect upon 
the spot welding conditions as does the oxide film. It is 
possible to spot weld aluminum through such films, but 
heavy mechanical pressure will be required in order to 
obtain good contact between the surfaces. 

In general, better results are obtained when the surface 
of the sheet to be spot welded is clean. Dirty metal may 
be cleaned by abrasion, or by dipping in caustic, followed 
by a nitric acid dip to neutralize the caustic adhering to 
the surface of the metal. If the latter method is used, 
reasonable care must be exercised in handling the caustic 
and acid When strong caustic and concentrated acid are 



fig. 4. Drawing showing the heal distribution in two 
electrode combinations. See text for letter designations. 


the efficiency as the ratio of the strength of one in. of 
width of joint, to the strength of one in. of width of the 
continuous metal. 

Considerable variations in tile value, for the strength 
of spot welded joints, were encountered when tensile tests 
were made on them. Specimens one in. in width were 
tested. All the values are given in terms of this type of 
specimen. Fifty thousandths inch 2SO flat sheet, an 
annealed material, was arbitrarily selected for use in this 
work of determining the efficiency of spot welded joints. 
Joints were prepared by fastening two strips together end 
to end, using one. two. three and four spots. This caused 
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some crowding of the spots when the large numbers were 
put on the sheets, which may have been responsible in 
some way for the erratic results obtained. That is, the 
distance between the spots may have bad an effect upon 
their respective strengths. 

In the case of single-spot joints, to give a typical ex- 
ample, some strips of one in. wide and 0.050 in. thick 
2SO flat sheet were welded with one spot, tested, and 
found to have an average strength of from 250 to 260 lb. 
If this strength is referred to the strength of a strip of 
the original metal one in. wide, to express a per cent, 
efficiency, about 3S per cent, is obtained for the efficiency 
of a single spot. The tensile strength of the metal used 
was 13.700 pounds per sq. in. Relatively, little variation 
was found in the strength of different joints of this type, 
the lowest being 35 per cent, and the highest 40 per cent. 

In the case of two-spot joints, a range between 396 and 
454 lb. was found for the strength of the sheet. The 
average value was 420 lb. and the average efficiency 63 
per cent. In the case of three-spot joints, a minimum of 
506 lb., a maximum of 598 lb., an average of 561 lb. and 
an average efficiency of 84 per cent, were the results ob- 
tained. The spots were placed at the vertices of a tri- 
angle with one side parallel to the end of the strip. As 
explained before, a strip one in. wide was the maximum 
width which could be tested. Consequently, when a joint 
formed with four spots was tested, no value could be ob- 
tained for its strength because the sheet failed. In other 
words, the joint was as strong, or stronger, than the 
original sheet. 

These results were found to he fairly typical of what 
could^be expected of the welds. The strength of the 
joint, as in riveting, will depend upon the number of 
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Fig. 3 A. Spot welds made in 0.064 in. 3 SO sheet, show- 
ing the manner in which good welds should fail. 


spots. In i>l aces where the question of fastening the 
sheet is the important point, and no great force must be 
resisted by the joint, a relatively small number of spots 
would prove sufficient. For other requirements, the num- 
ber could be increased, the limit being four per in. of 
the joint, beyond which no further advantage in strength 
would be desirable. Of course, this refers only to spots 
in 2SO sheet. 

The metal in the spot weld will be in the nature of a 
chill casting, and. when properly made, is perfectly sound. 
A micrograph of an etched section of a spot weld in 2SO 
sheet is shown in Fig. 5A. The area, roughly elliptical 
in shape and bounded by radial crystals, has been com- 
pletely melted, so that metal from the two sheets has run 
together and has formed a continuous union between 
them. The structure of the metal in the elliptical area is 
typical of that of a chilled casting. The light areas on 
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139 m. p* h* 

By official test , the fastest 
ship in the Reliability Tour 

Specifications 

Weight Empty 1,800 lbs. 

Wing Span 36 ft. 

Wing Area 240 sq. ft. 

Length 25 ft. 

Useful Load 1,400 lbs. 

Seating Capacity Pilot and 2 Passengers 

Performance 

High Speed (Sea Level) 139.1 M.P.H. 

Landing Speed 45 M.P.H. 

Cruising Speed .. 115 M.P.H. 

Power Plant 

Engine Whirlwind 

Horsepower 200 at 1,800 R.P.M. 

Fuel Capacity 90 gals. 

Oil Capacity . . 5 gals. 

Equipment 

Starter, Brakes, Metal Propeller, Compass, Air Speed Indi- 
cator, Navigation Lights, Tachometer, Altimeter, Clock, 
Fire Extinguisher, Fuel, Oil Pressure, and Oil Temperature 
Gauges, Air Corps Throttles, Strainer and Fuel Valve, 
Exhaust Manifold, Cabin Heaters. 

Manufactured Under Approved Type Certificate no. 46 

Price $12,000 


Buhl Aircraft Company 

MARYSVILLE, MICHIGAN 
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It has been found that the 
of aluminum sheet are indq 

that the temper of the sheet surrounding the weld is 
materially affected by the heat generated in the pro 
of spot welding. A series of Brinell impressions m 
on a number of spot welded joints of 0.064 in. thick 51: 
sheet at intervals of M*. A. '/i. 1 and 2 in. from the e 
of the spot gave the following results: 

The stronger alloys, which includes 17S, 25S and 51S, 
are not materially different from pure aluminum in their 
behavior during welding. However, in considering the 
spot welding of the strong aluminum alloys, it should be Fig. 5 
borne in mind that, in the act of spot welding, a portion 
of the metal at the point of contact melts and solidifies. 

This area, as already pointod out, has the structure of a 
casting, and the joint has mechanical characteristics such 

?n the "cast form^are rX^vel^ductife'.' A^pot wekHn 


number of strips five in long and one in. wide, cut 
from 17S1 and 51SW sheet 0.064 in. thick, were welded 
together in pairs to produce specimens 9 x 1 in., having 
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spots was 1,350 lb. The average diameter of the spots 
was J4 in. The failure in every case was due to the spots 
shearing. The average breaking load for the 51 SW 
specimens, joined by means of two spots, was 775 lb. 

When the 51SW strips were joined by means of three 
spots, the average breaking load was 1,250 lb. In this 
case the strips failed, the fracture occurring through the 



Fig. 6. Longitudinal section of spot weld through two 
pieces of 51 SW sheet from which the oxide film was 
removed previous to welding. 


welds. The average diameter of the spot welds in the 
51SW was about 3/16 in. The average strength of the 
spot welds in the 17ST strips was about 10,000 lb. per 
sq. in. of weld. The estimated value for the 17S in the 
cast condition is 18,000 lb. per sq. in. The average 
strength of the spot welds in the 51SW strips was 14,000 
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lb. per sq. in. This compares with an estimated value of 
13,000 lb. per sq. in. for 51S in the cast condition. 

The results of these tests would seem to limit, for the 
present at least, the use of spot-welded joints in 
duralumin to any extent for certain purposes, such as in 
the construction of aircraft, particularly on stressed parts. 
Spot welding of duralumin, however, may have possi- 
bilities in place of riveting on cowling and other parts 
not subjected to severe stresses. The spots could be 
placed close together and heat treatment could be applied, 
subsequent to welding, for the purpose of retarding cor- 
rosion and improving the strength of the joint. 

Figs. 8, 9, 10 and 11 illustrate *a few definite cases 
where spot welding may be substituted for riveting. Fig. 
9 shows an aluminum pan with the handle spot welded on. 
Four of these pans with the handles spot welded, and 
four with the handles riveted, were broken in a compara- 
tive test. The loads were applied so as to duplicate, as 
nearly as possible, the conditions that would exist if the 
pans were filled with some substance, and were picked 
up by the handles. The handles failed under the fol- 
lowing loads: 


Style of Fastening 



Spot Welded— two spots 
Spot Welded— two spots 
Spot Welded — two spots 
Spot Welded — two spots 


to break Remarks 

354 lb. Clip failed. 

510 lb. Rivets sheared. 
534 lb. One rivet slice 

549 lb. Both rivets tom 

487 lb. 

420 lb. Both spots tom 

383 lb. Both spots tom 

445 lb. Both spots tom 

503 lb. Both spots torn 

437 lb. 


Commander Byrd Chooses 
Paramount Tanks 



PARAMOUNT 
Aluminum Tanks 


The two large gas tanks shown at the left are those 
chosen by Commander Richard E. Byrd for his South 
Pole flight. They are built of Aluminum with all joints, 
seams and rivets welded. 

Paramount Aluminum Tanks Increase 
Your Pay-Load 
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The average difference in strength of the two kinds of 
joints is not large enough to condemn spot welding, es- 
pecially when it is considered that the strength of either 
joint is greater than would be needed for the use to 
which the pan would be put. However, it shows that 
spot welding does not yield to riveting by any broad 
margin when the question of mechanical strength is 

Fig. 11 shows an aluminum article that is assembled by 
spot welding. Over 100,000 of these bands have been 
spot welded during the past few months. These bands 
were formerly riveted, the rate being 210 bands per day, 
at a cost of $54.72 per 1,000 pieces. At the present time 
700 bands per day are being welded at a cost of $34.58 
per 1,000 pieces. This shows a very substantial increase 
in production as well as decrease in cost. There are 
many articles which could be manufactured from alumi- 
num on a practical scale by means of spot welding. These 
include filing cabinets, radio shields, metal furniture, 
various sorts of containers that need not be water tight, 
cooking utensils, et cetera. 

A Common Practice 

Spot welding of steel is very common practice among 
manufacturers of sheet metal objects. A saving is usually 
effected in cases where it is possible to apply spot welding 
in lieu of other forms of welding or riveting. Where it 
takes the place of riveting, the economy appears in elimi- 
nating the cost of the rivets themselves, and in time saved 
in the process. Spot welding is much faster than riveting, 
since there is a total absence of drilling, alignment of 
holes and the upsetting of the rivets. 

Spot welding accomplishes in one operation the same 
end for which riveting requires three and sometimes four ; 
namely, piercing, counter-sinking and inserting the rivets. 


The spot welded joint is virtually as strong as a riveted 
joint. It contains no crevices or corners difficult to clean, 
nor can it become loose after a period of service. This 
last is an important item. Aluminum rivets have a tend- 



Fig. 7. Longitudinal section of spot weld made on two 
pieces of 5157F sheet without removing the oxide film. 

ency to stretch and allow some "play” to develop between 
the parts joined. The spot weld, even if it does stretch, 
is integral with the two parts, and cannot possibly de- 
velop any play. There are many cases where spot welding 
may be substituted for riveting, or autogenous welding, 



SAVES YOU $50 

when you I.EARN TO FLY 
The ambition of every flying student is 
to be able to handle a ship alone in the 
least time possible. Purchase of Clev- 
enger’s “Modern Flight” is a long step in 
that direction. 
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Shepard Sectional Steel 
Airplane Hangars 



Can be quickly erected with unskilled labor 

Steel sash and galvanized sheets riveted to sidewall 
sections in shop before shipment thus greatly reducing 
time of erection. To erect bolt sidewall sections to- 
gether raise and bolt on trusses, purlins and braces, 
apply roof sheets and glaze the sash and building is 
ready for business. 

ARTHUR B. SHEPARD CORP. 

11 Broadway, New York 

Shops at Irvington, Newark, N. ]. 

Every Pilot and 
Executive 

Should have the facts on Aerol Shock 
Absorbing Struts. 

— They make landing comfortable — 
always. 

— They make forced landings less hazard- 
ous. 

— They protect the plane and cut main- 
tenance cost. 

Write today for illustrated booklet. 


Cleveland Pneumatic Tool Co. 
3737 E. 78th St., Cleveland, Ohio 



AEROL^STRUT 
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with a decrease in cost of makjjig the joint and improve- 
ment in the qaulity of the finished work. 

Aluminum may be spot welded by essentially the same 
procedure that is common for other metals. However, 
the welding of aluminum is a little more difficult, and re- 
quires some special precautions. Success in the resistance 
spot welding of sheet aluminum seems to depend upon 



Fig. 8. A view of a spot-welded joint. 


the use of a high current for a short period of time. The 
current and pressure must be properly balanced. More 
current and greater pressure are required on heavy 
gauges. If the stock is dirty or corroded a greater amount 
of pressure is necessary. When holes are burned in the 
metal or an excessive amount of sparks fly from the weld 
it is a sign of too much heat and not enough pressure. 

It is very important that the tips of the electrodes be 
kent to the proper size and shape, if the best results are 



Fig. 9. One of the most common uses of spot welding. 


to be obtained. The electrode tips must be kept clean 
and free from deposited metal. The electrodes and tips 
should be cooled by circulating water through them. The 
various parts to be welded should be clamped together in 
such a manner that good contacts are assured in making 
the welds. This is essential in all electric spot welding. 




“For Safety in the Air, — Everywhere ” 
No detail of the 

IRVING AIR CHUTE 

Sjff 



OVER 100 LIVES SAVED IN EMERGENCY 
OVER 8,000 SUCCESSFUL “LIVE" DROPS 
OVER 30,000 SUCCESSFUL TEST DROPS 
Illustrated literature on request 


: "Irvin Buffalo, N. Y„ U. S. t 


0 


The modem 
Aircraft Compass 


CONSOLIDATED ‘ 




SEAMLESS 

STEEL TUBING 

All Aircraft Grades 
Warehouse stocks for immediate 
shipment in any quantity. 

Mill shipments for substantial 
production requirements. 

SERVICE STEEL COMPANY 



$500,000 Worth of Swallows 

S INCE January 1st. 1928, the 
Swallow Company has taken 
orders for a half million dollars 
worth of Swallows for 1928 delivery. 

To meet this fast growing de- 
mand, new factory buildings- have 
been added — quadrupling the pro- 
duction facilities of 1927. 

If you are planning to go into 
the airplane business as a dealer 
and have not found out what the 
Swallow dealership has to offer, you 
are overlooking a good bet. Wire 
or write us today and we’ll tell you 


PERRY-AUSTEN 

DOPES 


Th„ Best Finish ) 

PERRY-AUSTEN MFG. CO. 

Contractors to United States Government 
Main Office and Works: Grasmere, Staten Island, N. Y. 


Chicago: 510 N 


Tel.: Dongan Hills 71 


ir 6948 


WACO 


Powered with Whirlwind 
Ryan-Siemens and OXs engines 

Advance Aircraft Company 
Troy, Ohio 
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Easy adjustment 

The Bendix-Laddon Wheel and Ben- 
dix 2 -Shoe Servo Brake form this 
compact unit. Adjustment is simple; 
entirely from outside. 

BEND1X BRAKE COMPANY 
Qeneral Offices and Plant: South Bend, lnd. 

BENDIX (j|) BRAKES 


Write for our new catalog No. AV-2 
Helmets and 
Smart Wearing Apparel 
for use in open ships Summer and Winter 

Special clothing for 
CABIN SHIP AND GROUND WEAR 

I huno Rros-Fverarp fo. 

Kalamazoo Uniform Co. 
KALAMAZOO. MICH. 


AIRCRAFT RADIO 

DESIGN AND CONSTRUCTION OF 
ALL TYPES AIRCRAFT, RADIO 
APPARATUS, INCLUDING RADIO 
COMPASS AND BEACON 
RECEIVERS 

WRITE 

E. W. DANNALS 

RADIO ENGINEER 

191 Greenwich St. New York City 
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If the material to be welded is not firmly held together 
before the current goes on, it will arc at the welding, 
points and a hole will be burned through the material. 

The operator should be sure that welds are holding 
before turning out much work. If an occasional weld 
does not hold, it is probably due to dirty or corroded 
material. The best results can be obtained when the 
stock is clean and free from oxide; the cleaner and 
better the stock, the easier it is to weld. 

Automatic welders should be used, so that the time 
during which the current flows can be closely regulated. 
Attempts to increase speed on hand or foot operated spot 
welders have frequently resulted in poor welds, owing to 



Fig. 10. A side and end view of an aluminum can, which 
has had a “stiffener" welded to the bottom. 


the personal equation varying the length of time in making 
the weld. In addition, the speed on manually operated 
spot welders, where there is large production, has always 
been accompanied by fatigue. The automatic air, or 
motor, operated welder insures uniformity in heat, 
pressure and time. As a result, uniformity in welds and 
an increase in production are insured. 

Spot welding produces a strong, rigid joint, which has 
three distinct characteristics: 

(1) There is no movement between parts, which some- 
times occurs in riveted parts when the rivets work loose 
from vibration. 

(2) There is no buckling, which is often produced in 
forcing ari alignment of rivet holes in assembly. 

(3) The surface is left free of projecting rivets, or 
the seams produced by the other forms of welding, and 
is ready to take the paint or other finish without resur- 



Fig. 11. A view of a typical spot-welded joint. 

facing after welding. Moreover, when relatively thin 
metal is used, three or four thicknesses of material may 
be spot welded together. 

Recent experimental work has demonstrated the prac- 
ticability of electrically seam welding aluminum. This 
may be considered merely an extension of spot welding, 
and the same technical conditions apply for both. How- 
ever, with the present dearth of exact information, it is 
not possible to make definite statements or recommenda- 
tions concerning the electric resistance of seam welding 
of aluminum and the aluminum alloys. 
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Planned Production for 1929 
Will Be Facilitated By 


[INNEI 

k 


IT COMMERCIAL AIRPLANE MAXUPAOT^ERS 
Motor ^Corporation is prepared now 


Motor Price $1875 f.o.b. Glendale 

(CL S. Vert, of Commerce Approved Type Eelline, Certificate Ho. 3) 

Kinner Airplane & Motor Corp. 

San Fernando Rd. and Grand View Ave. 
GLENDALE, CALIF. 


Specialists in 

AIRCRAFT SECURITIES 

General Corporate Financing 

Our Statistical Department has just completed a 
survey of the Aircraft Industry from an investment 

Free copy on request. Ask for Circular A. 

E. H. Holmes & Co. 

60 Wall Street New York, N. Y. 




»T I T A N I NE> H 

A Complete Range of 
AIRPLANE FINISHING MATERIALS 

Dope-proof paint, black, white, aluminum or grey; 


TITANINE, Inc. 

Union, Union County, New Jersey 


yjj&vnej.'&weeorne 

YOU WILL BE SAYING THIS 

thenewitaND 

ABOUT 

ARD 

:e 

DABLE 

NEW JERSEY 

(g-d-24) 5 Plac 

YEARS FROM NOW 

STURDY DEPEN 

—%S£££L 
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Safer! 

— this new 
tie rod terminal 


Tighten the lock nut as much 
as you will — you cannot hurt 
the terminal or break the tie 
rod. New, stronger, safer, 
better. Lock nut screws on to 
the terminal instead of on to 
the rod, avoiding torsional and 
tensile strains, giving closest 
thread fit. Write for detailed 
information. Macwhy te Com- 
pany, 2905 Fourteenth Ave- 
nue, Kenosha, Wisconsin. 

MACWHYTE 

\o)treamline and Round Tie Rods 
Patent Safe Lock Terminals 
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SIDE SLIPS 


By Robert R. Osborn 

Mr. R. L. R., of Paterson, N. J., sends in a clipping: 
from a New York paper of an article describing a special 
ship which will be entered in the race to the Pacific Coast. 
Part of the description says “Block-tested recently at 
Roosevelt Field, it is said that the motor registered a speed 
of 230 miles an hour." Mr. R. L. R. inquires, in the note 
accompanying the clipping, if this isn’t a speed record 
for engine block testing stands. We haven't been able 
to consult the N. A. A. for official speed testing stand 
records but can state that this speed has been exceeded 
unofficially. We were witnessing a motor block test a 
few years ago when something or other in the motor 
failed to operate as expected and we are sure the test 
stand was making more than 230 m.p.h. when it went 
through the shed roof. 

There is another interesting clipping from Mr. H. N. T. 
of Philadelphia, whose initials should be easily recognized 
by all who know anything about aviation and air races 
in Philadelphia. Mr. H. N. T.’s letter says, "Please find 
enclosed clipping from the August 7th issue of the Eve- 
ning Bulletin. This would appear to be a matter for the 
attention of your Society for the Education of Newspaper 
Artists. If, as the picture indicates, the bomber is starting 
a loop at about 500 ft. from the ground, the use of the 
anti-craft gun in such a case would seem unnecessary 
except in an attempt to make “assurance doubly sure." 

The picture shows a bombing plane flying upside down 
over a group of National Guardsmen operating an anti- 
craft gun. It is evidently one of those composite pic- 
tures, which have been named "composographs” by the 
New York tabloids. So, we herewith add a “composo- 
graphers” section to the aeronautical education society. 
As soon as we can find a member to join the society, we'll 
investigate some of these complaints. 

A recent issue of the “Domestic Air News” of the 
Department of Commerce has some interesting interpre- 
tations o nthe laws pertaining to parachute jumping, 
from which we quote: “Parachute jumping, except in 
emergencies for the purpose of saving life, is placed in 
the category of acrobatic flying.” As far as our reaction 
to parachute jumping is concerned, any but emergency 
jumps are for the purpose of waiving life. 

A further interpretation of the rules by the Department 
states “The jump must be made and parachute opened 
above fifteen hundred feet.” No penalty for breaking this 
ordinance is mentioned and we suppose this is because 
the penalty is self-applying if the jump and opening is 
made at a much lower altitude. 

We see by the newspapers that another airplane has 
been flown from the deck of a boat for the first time in 
history. There has been a fairly good crop of these first 
flights in history from a ship this year, this being about 
the fifth since Chamberlain “proved it could be done." 

A photograph of Colonel Lindbergh was broadcast by 
radio from an airplane in a recent test of a new inven- 
tion. This was an excellent photograph to select for this 
first test as there must be millions of people who have 
been wondering what the young chap looks like. 
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Curtiss Leadership 


Throughout the world, the Curtiss system of group engineering and 
modern method of production is known for its accomplishments. One 
has but to mention the leading service types of military aircraft in our 
own Services to measure the degree of its success. 

Airplanes 

The Curtiss Hawk 

A single-seat fighter and advanced training plane, and its sister 
ship, the Sea Hawk, for Naval carrier services. 

The Curtiss Falcon 

Two-place observation and attack ship, used by the Air Corps, 

U. S. Marines and the National Guard. 

The Condor 

Latest type of Air Corps bomber with its great performance, 
now under construction for the U. S. Air Corps. 

The Fledgling 

The result of design competition throughout the industry, 
selected for primary and advanced training by the U. S. Navy. 

Engines 

The D-12 

Standard high-performance engine of the services. 

The Curtiss "Conqueror” 

600 H.P. direct drive and geared. 

The Curtiss "Chieftain” 

Latest air-cooled 600 H.P. motor, now in production. 

Curtiss, with its background of more than twenty years of engineering and 
manufacturing experience, is now directing its interest to the commercial 
field. New types of planes, large and small, new types of engines, both 
water-cooled and air-cooled, are being produced, under the same group 
engineering system that has been responsible for Curtiss Leadership in 
military aviation. 

CURTISS AEROPLANE &. MOTOR CO., Inc. 

Offices: Clinton Road, Garden City, New York 


Factories: Garden City &■ Buffalo, N.Y. 

Visit our exhibit at the National Air Races at Los Angeles in September 





Check iho items in which 
you are interested, tear out 
the list, mail it to us. and we 
w i II send descriptive folders. 

Air Distance Recorder 
Air Speed Indicator 
Altimeter 




Tlir Fairchild Cabin Monoplane 


0 0 

j 

C -S 
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Instrument Hoard on the 
Fairchild Gahin Monoplane 
as installed on Car W ood's 
” Kinjocketv" 


f I M I K superior quality of Fairchild 
products is recognized every- 
where. In keeping with this quality, 
the following Pioneer Instruments 
are standard equipment on Fair- 
child Aircraft: 

Altimeter • Bank ami Turn Indicator 
Compass* Air Speed Indicator 
Navigation Lights 

At your request, we shall he 
pleased to supply you with full 
information about Pioneer Instru- 
ments and Equipment. 


PIONEER INSTRUMENT COMPANY 

754 LEXINGTON AVE.BROOKLYN NEW YORK 


Batteries 
Glimh Indicator 
Compass. Magnetic 
Fartli Inductor Compass 
Kugiiie Gauge l nit 
Flares 

Flight Indicator 
Fuel Flow Meter 
Fuel l.e\el Gauge 
Fuel Pressure Gauge 
Fuel Strainer 

Hand Fuel Pump 
Holt Flares 
Lamps. Instrument 
handing Lights 
Na\ igntinn Fights 
Octant 

Oil Pressure Gauge 
Power Find Pump 
Refueling Pump 
Sextant 

Speed and Drift Meter 
Tachometer 
Ta* hometer Shaft 
Thermometer 
l u rn Indicator 
W aleh 

W ilc\ Flares 
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